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EBONOL 


_ blackening processes 


’ 


FOR STEEL 





Enthone Ebonols today give new beauty, increased wearability 
and better functional qualities to hundreds of metal products. 





The field is widely diversified: metal screens, cameras, business machines, machine tools, 


buttons, nameplates, dress trimmings, compacts, automobile hardware and accessories, etc. 


EBONOL-C. U. S. Patent 2,364,993) This is the best 

method of blackening and coloring copper and its alloys 

Durable black cupric oxide is produced in a simple solution 
I I 


Any metal that can be copper plated can also take this finish 


EBONOL-S. A one-bath method of blackening steel. Tem- 


perature 285 to 290° F. Simple to use and pleasant to run. 


EBONOL-Z. A simple process for blackening zinc plate and 
zinc base diecastings. Beautiful glossy or dull finishes are 


achieved at low cost and trouble-free operation 


ENTHONE INC., 442 Elm Street, New Haven, Conn. 


NEW TUMBLING TECHNIQUES are available for black- 
ening and coloring. Send samples for free finishing demon- 
strations together with advice of experienced research 


chemists. Write for new literature with procedures. 


-ENTHONE » 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 2 
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Standards. 
cellent opportunities now exist for out 
standing students in science and engineer 


Ss ¥ ing to broaden their undergraduate or 
use an 


graduate training through vacation-time 


¢ ie employment or graduate fellowships of 
IN DUSTRIAL . 4 fered by the National Bureau of Stand 
: ards. The Bureau has established an inte 
e ng a ; grated work-study program, beginning at 
Filter : the college-sophomore level, for the selec 
: tion and tramimeg of its research sctentists 
and engineer This program permits the 
student t alternate periods of full-time 
study with actual work experience in his 
chosen field, supplemented by on-the-job 
100 to 15,000 gallons per hour training and orientation courses at the 
Portable and stationary models Bureau. At the same time it enables the 
Standard or special filtration . ‘ Bureau to select promising students, upon 
systems engineered to meet 
P - ; graduation, for permanent appointment 
unusual requirements 
to its staff and to provide them with op- 
portunities for professional growth and 
Yo s advancement through further in-service 
vu save many ways... 
training 
Here’s how Industrial filters keep down the cost of plating jobs— Information regarding qualifications for 
; appoimt t me be obtained fro the 
The flow rates of Industrial filters are based on the actual plating te We D a Nos ar ms wh 4 
ersonmne ivision, National Bureau o 
solutions involved. You know the capacity you get. In the filtration iii Rie 
of plating solutions there is more than just the filter. With Industrial 


you get an adequate filter with slurry tank, motor driven pump, Wyandotte Chemicals 25-Year 


valves and fittings in a complete package with one, undivided, ex- Watch Award Winners. The total of 


Wyandotte Chemicals employees who 

perienced responsibility—with space requirements at a minimum. ale J A rH pL 

The labor, down time, and the inconveniences of cleaning, re- for completing 23 years of service has now 
placing the filter media, and reassembling the filter for every new reached 1,440—with 855 of them still in 
filter cycle—all are eliminated by the Industrial Air-Wash Cleaning 
Method available for all models. It is necessary to remove the 
cover only when new filter cloths are installed. With Industrial 
filters, a clarified plating solution is always assured. QW Myandotte 

The engineering, design, and construction of Industrial filters = 
have proved out in long service and low maintenance costs. In- 
dustrial has the experience and is large enough to handle your 


filter requirements. Since 1927 filters and filtration systems have 
been an important part of our business 


ming is | | ’ Shown here watching the birdie with 
INDUSTRIAL vg Carter B. Robinson ice-President of the 
; a ji’ Se ta ! \ I i {th 


Division and a watch award 

Water winner in 1942, are a few of the latest 

° ° Winners Seated, left to right W H 
Demineralizers 


Trotter, Montreal; Perk Spencer, Sales 


Manager, Pacific Division; Mr. Kobinson 
2 ': and Harry Rightmire 1 veteran Ford 
No stains after hot . Div isi 


_ on sales manager; standing: Carl 
A four-bed Industrial Water Demineralizer 
o ttendeo evelam ) it 
rinse. No unwanted precipl- cy ndard two. and four-bed units available with Hattendorf, Cleveland; Danny Danen 
tates in solutions. capacities of 200 to 1000 gph. Special units of any 


capacity engineered to requirements 


active company service 


hower, Columbus: Clyde Craven. Grand 


R apids W. J. Day and Frank Blake, both 
Write for full information of Buffalo 


: FILTERS PUMPS CORROSION TESTING APPARATUS 
t 
and recommendations Pressure Type Centrifugal Salt Fog + Humidity 


The watch presentation was made at a 


Published monthly at 5800 N. Marvine St., Phile 

NDUSTRIAL FILTER & PUMP mrc.co. i228 
e i 1, 1946, at the Post Office at Philadelphia, Pa., un 

der Act of August 24, 1916 Copyright, 1950, by 

1635 West Carroll Avenue RUBBER DIVISION WATER the Amerionn Hlectreplaters’ Society, fac. Sub 
Chicago 12, lilinois |Vuleanized Linings + Molded Products DEMINERALIZERS scnipuions Domestic and Canada, $4,00 per year, 

4 L 50c per copy; Foreign, $6.00 per year, 75 per copy 
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WE AGAIN REPEAT— 


World's Finest Anode for Chromium Plating 
Q A trial order will prove this! 


HARTZELL 


“COPPER CORE” 


Chromium Anode 





@ This Anode will conduct 250 amperes 
based on copper area alone. 


Natural flow of current to parallel edges makes entire surface 
self-cleaning, insuring complete scturation, instant distribu- 
tion of current, and unusual throwing power. Greatly reduces 
plating time for a given thickness of deposit. 


@ “Copper Core” distributes current 
equally throughout the entire length 
of anode. 


The copper core is insulated from the lead casing above and 
below the solution level—which prevents flow of heavy surface 
currents and burning off at solution line. Conductivity is uni- 
form at all solution levels, requlated only by the cathode depth 


@ ‘Copper Core” and point current 
construction aids in immediate coverage. 








A one-piece copper hook maintains perfect contact — no 
heating at point of contact, no current failures to solution. 
“Copper Core” Anodes do not warp out of shape. 


7.GILBERT TRAMER c, 


POLISHING ¢ PLATING SUPPLIES « EQUIPMENT 


402 SWETLAND BLDG., CLEVELAND 15, OHIO 
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CORROSION RESISTANCE, PAINT ADHERENCE, 


FINAL FINISH...BRIGHT, CHROME-LIKE OR COLORED 
COLORS: Black, Red, Blue, Green 


The only complete line of patented chromate- 
dip treatments to meet your particular 
finishing problem. 


lridite quality is tops in corrosion resistance 
and paint bond. Iridite finishes are first 
in wide selection of coatings: 


BRIGHT: Chrome-like in appearance 
BRONZE: Natural as bronze itself 


OLIVE GREEN: A popular replica of Military 
Olive Drab. 


HUE BRITE: Clear; eye-appealing iridescence 


PROCESS METHOD: Simple dip chemical 


immersion for a matter of seconds 


SURFACES: Zinc or cadmium: 


cast, galvanized or sheet 


plated, die 


COST: The smaller fraction of a penny does 
a square foot of surface 


FREE—Write for literature and samples, and 
for immediate action, send us a sample of 
the product you wish to process, along with 
the outline of your problem. 


SPECIAL PROCESSES — Research and new developments in general 
metal finishing are being carried forward as manufacturers present new 
finishing problems for us to work out. Let us go to work on yours. 








IRIDITE LICKED THESE FINISHING PROBLEMS—Woshing Mochine Parts @ Radio 


Equipment @ Kitchen Utensils @ Aircraft Parts @ Lock Hardware 


Window Frames @ 


e@ Office Machines © 


Vending Machines @ Tools @ Lamp Fixtures @ Fuel Pumps @ Carbu- 


retors @ Auto Hardware @ Zine Coated Sheet @ Hinges, Screws, Bolts @ Camera Parts 


@ Plumbing Fixtures @ 


Parts @ Electrical Equipment @ Armed Forces Materiel 


Wall Ponels @ Refrigerator Parts @ Wire Products © Instrument 





West Coast Licensee—L. H. Butcher Company, Los Angeles 23, Cal. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 5. 
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© Other Licensees in South Africa, South America, Australia 
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Picture of a Plant 


SAVING MONEY / 


CHEMSTEEL Acid-Proof Installations Prevent 
Acid Damage in Modern Plating Plant .... .* 


Men in the above plating room scene at a 
large electrical plant* are installing acid- 
alkali-proof, heavy-duty floors, trenches, 
manholes, sumps and mixing platforms. 
Skilled construction crews of Chemsteel Con- 
struction Co., Inc., working under direct 
supervision of Chemsteel engineers, they 
are providing complete protection from 
chromic, nitric, sulfuric and hydrochloric 
acids; cyanide and other corrosive salts. 
Thus Chemsteel again enables an owner 
company to make sure that “down time’”’ will 
be kept toa minimum...and that considerable 
savings will result in time, money and labor. 
Such expectations are justified. Records 


*Name on request 


CHEMSTEEL CONSTRUCTION CO., 


of other plants using Chemsteel design, en- 
gineering and construction services include 
cases where production equipment lasted six 
times as long as that replaced, down time 
was reduced to half, and output was in- 
creased by more than 36%. 

You, too, can profit from Chemsteel cor- 
rosion-proof construction. Backed by wide 
and varied experience serving major steel, 
chemical, textile and food plants, Chemsteel 
will design, select and obtain materials, and 
erect new corrosion-proof construction . . . 
handle maintenance work . or work co- 
operatively with your engineering firm or 
contractor in any one of these functions. 


Tropa fo" comrurre 


SPECIALISTS IN ACID-PROOF CONSTRUCTION 


Pittsburgh 32, Pa. 


TELEPHONE: MUSEUM 1-7500 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 6. 





AnaconpA 


means purity 
in copper anodes 


pecify ANACONDA, you are assured of unexcelled 


ss than 0.0] percent of total metallic impurities 


ANACONDA Anodes are furnished in brass and 
or oval cut to your own specifications o1 
ndrilled with or without hooks—also 
present or future reference, write for 

Brass Company Waterbury 20, Con 


la American Brass Ltd., New Toronto 
Ontario 


for Plating with Copper, Brass or Bronze 


Use ANACON pA Anodes 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 7. 


Industry News 





banquet attended by nearly 400 Wyan 
dotte Chemicals personnel in the com 
pany'’s gymnasium at Wyandotte, Mich 


At this time 73 watches were presented 


Water Pollution Control. The l.5 
Public Health Service, of the Federal Se 
curity Agency, has divided the country 
into fourteen natural-river or drainage 
basins to carry out the nation-wide water 
pollution control program required by 
the Water Pollution Control Act of 1948 
Ten of these basins have already been 
established and chief basin engineers ap 
pointed to assist the States concerned im 
developing needed programs 

These activities fall under the Water 
Pollution Control Division which has re 
cently instituted a Technical Services 
Branch under Louis S. Warrick as Senior 
Sanitary Engineer It will work closely 
with interested Federal, State and local 
groups and integrate all technical and re 
search aspects of the program 

An Ill-man advisory board reviews 
polic i's and progratis and m the Ss recom 
mendations to the Surgeon General of the 
Public Health Sery ice 


Fidelity Chemical Products Cor- 
poration, manufacturer of industrial 
metal-treating and cleaning compound 
for all purposes, has moved to larger quar 
ters at 470 Frelinghuysen Avenue, New 
ark, N. J 

The 15,000) sq.ft. new plant houses 
many new facilities: a pilot plating plant 
model spray booths, a technical library 
and greatly increased production facilities 
for all types of alkaline cleaners, spray 
booth compound paint strippers, and 


plastic peelable coatings 


Porcelain Enamel Spray Finishing 
Course. Binks Manufacturing Company 
Chicago, is offering a one-week course in 
porcelain-enamel spray finishing, begin 
ning February 6. Instructors will include 
authorities in both ceramics and ceramic 
finishing equipment. Arrangements have 
been made with the Ferro Enamel Com 
pany to have one of its experts, Mr. | 
E. Bryant, on hand to answer questions 
on porcelain enamel and porcelain-enamel 
shop procedures 

Classes are conducted without charge 
and applic ations should be mailed at once 
to Mr. FE. F. Watts, Binks Manufacturing 
Company, 3122 Carroll Avenue, Chicago 


First United States International 
Trade Fair will be held in Chicago on 
August 7-19. The purpose of the Fair is 
to prov ide an economical and produc tive 
medium for the sellers of the world’s goods 
to open the American market It will be 
the first time in history that foreign pro- 


ducers will be able to meet a concentra 
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CALL HEADQUARTERS! 


STANDARD RACKS and PARTS 


WE WILL DESIGN RACKS FOR EVERY 
REQUIREMENT. LET US SOLVE YOUR 
PROBLEM AS WE HAVE FOR MANY 
LARGE AND SMALL MANUFAC.- 
TURERS IN THE PLATING INDUSTRY. 











ONE RACK OR A THOUSAND 


A COMPLETE PLATING RACK SERVICE 


A complete, engineered rack designed speci- plating racks and parts, and you have the key 
fically for your work—or, the same standard- to our recognized leadership in this field. 
ized, interchangeable parts and materials, for 

those who build their own, are available at Excellent evidence of our leadership and ag- 
Standard in any quantity. When you buy gressive research is our Stand-it-All Insula- 
Standard you buy experience! Couple this tion. Flexible and tough! When bonded to 
with our modern, fully-equipped plant, which the rack, it prevents plating up of the rack, saves 
is devoted exclusively to the manufacture of current, plating material—and the rack. 


COPPER AND WIRE AT TODAY’S WAREHOUSE PRICES 


RACK INSULATION 
Quality and Service 


x 
°° 


INSULATING MATERIALS. 
Stand-it-all Plastisol 
Stand-it-all Neoprene 
Stand-it-all XXX 


Ho: 
ae § S 


PARTS: 
Studs, brackets, bending jigs, tips, round 
edge copper, phosphor bronze wire, 
and aluminum 


RACK REPAIR KITS: 


: je]: I: }: 


Write for Parts Catalog and Prices. 


ONE PART OR A CARLOAD 


“RACKS IS OUR BUSINESS” 


STANDARD PLATING RACK COMPANY 


1913-25 N. PAULINA STREET CHICAGO 22, ILL. 
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You save three ways with a Meaker plating machine. In many 
cases the savings in labor costs, space, and chemicals alone have 


id for the Meaker equipment in a very short time. Increased 
roduction is a natural result. A better and more uniform plating 
ob is assured. Furthermore, cleaner and more agreeable 


} 


working conditions reduce personnel turnover to aq minimum 


I 


A Meaker machine makes every operation in the plating sequence 
automatic, or as mechanized as possible. It is the profitable 

way to do electroplating on a competitive basis. Large percentage 
savings have been the rule both in the plating departments with 


medium output and in the mass production plants 


Look to the handling methods in your plating work. There may 
be an opportunity to save a lot of money. Whatever your require- 
ments call for—full automatic, semi-automatic, or a special 
machine—Meaker has the answer. Get the Meaker booklet. It 
shows actual installation photographs of machines fim 


that have reduced operating costs for others 
these machines can do the same for you Eee 


Ask for Booklet No. 148 MEARED j 


Serving the Plating Industry for over 50 Years 


THE MEAKER COMPANY 


1639 South 55th Avenue, Chicago 50, Illinois, Telephone CRawford 7-7202 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 9 PLATING 





“HIGH SPEED 
ALKALINE 


TECHNICAL SERVICE 
-ON REQUEST 


METAL CLEANER DEPARTMENT CLEVELAND 3, OHIO 
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STORTS ANODES 


For Cleaning 


Shown at right is. an electric 

cleaner tank equipped with 

STORTS Perforated Steel An 

edes, and a group of these 

anodes The dozens of edges 

provided by the perforations act 

as distributing points for the 

current. Ruggedly built for long 

wear, these anodes handle easily F Pp . 

and clean easily or lati ng 
STORTS Perforated Lead Anodes are 
shown here installed in a chrome plat- 
ing tank. Further refinements in 
Storts anode design include a wide 
range of anode hooks for various re- 
quirements and heavily reinforced 
lead welds used in the assembly. 
Stortsdesigned anodes have been prov- 
ing their superiority in service for 


more than twenty years 


Is your anode problem different ? 


Special requirements are a STORTS specialty. Anodes 


to go around your work, inside your work or below your 


work can be fabricated especially to suit your individual 
needs. For an introduction to better anode performance 
standard or special write for a copy of STORTS 


Anode and Hook Specifications 


STORTS WELDING COMPANY 


INCORPORATED 
42 Stone Street Meriden, Conn. 


Manufacturers of Welded Fabrications to Specifications 
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tion of American buyers However 
American manufacturers are also partici- 
pating, and foreign buyers will be on hand 

Exhibits have been classified into twen- 
ty-nine categories of products, and space 
will be assigned according to classification 
and not by national origin. They will be 
housed in four permanent exposition halls 
Navy Pier, International Amphitheatre 
Coliseum and Arena 

The registration fee has been set at 
$10.00 This will include not only free 
transportation between halls but also the 
complete catalog of exhibitors and prod- 
ucts on display Hours for buyers and 
business visitors will be from 9:00 A. M 
to 6:00 P. M. each day. Products on dis 
play will include both industrial goods 
and consumer items 

Response has been heay V from both 
American and foreign firms and govern- 
ments All space allotted to American 
firms is expected to be taken by January 
15, and foreign exhibitors are expected to 
fill their quota not too long after. Space 
assignments are being made in the order 
of the receipt of applications. Informa 
tion about space and cost may be had 
from headquarters, 10136 Merchandise 
Mart, Chicago 54, Ill 


Market Trends. According to Price 
Guide No. 497, effective November 23, 
1949, issued by The Udylite Corporation, 
Detroit 11, Mich., zine anodes advanced 


4 cent, copper anodes 7/8-1 cent and cop 


per cyanide 1!» cents per pound. Com 


parative price indexes for general chemi 
233.5 a year earlier 
and 100 on August 1, 1914, and for acids 


922 


121.8 against 123.3 and 100, respectively 


cals was 217.7 against 


Spray Painting Courses tor Indus- 
trial Refinishers. Five intensive one 
week courses for industrial finishers are 
included in the De Vilbiss School of Spray 
Painting curriculum for the first half of 
1950. Maintained as a service to all users 
of De Vilbiss equipment, these tuition 
free courses include comprehensive in 
struction ¢ i spray painting techniques 
and the function and = care [ spray 
equipment 

Classes lasting one week each wil begits 
on January 23, March 27, April 17, May 
8. and June 19, with all courses covering 
the same subject matter For further in 
formation and application blanks, write 
for Forms F-224 and INS-753-A Since 

is necessarily limited, it is ad 
\ to make ‘reservation as early as 
possible to The De Vilbiss Company, 300 
Phillips Avenue, Toledo 1, Ohi 


Cowles Chemical Comps 
nounces the removal of its research and 
development laboratories from Syracuse 
University to new aad larger quarters at 


105 S. Townsend Street, Syracuse 2, N. ¥ 


PLATING 





Saves 
$42,000! 


Finishing costs cut 50% on just one 
of several belt grinding operations 


Finishing costs on bicycle crank 
forgings dropped from 14¢ to 7¢ 
per unit when Arnold Schwinn & 
Co., America’s largest bicycle man- 
ufacturer, converted to belt grind- 
ing. 3M Abrasive Belts give faster 
rough cutting, finer finishing, save 
$42,000 a year on this one oper- 
ation alone. 

3M Methods Engineers are 
trained to analyze your production 
problems in rough grinding or fin 
ishing of metals, wood, glass, or 
plastic. They can show you savings 

increase the quality of your 
workmanship. Write today for 
complete information. 


WORLD-FAMOUS SCHWINN-BUILT BIKES are known for high-quality workmanship. 
3M Abrasive Belts give superior finish to frame members, other internal parts 


GROOVED BUFF CONTACT WHEEL permits easy polishing of contours on 
tough crank forgings. 3M Abrasive Belts give smoother finish in half 
the time of former methods 


MAIL COUPON FOR FREE BOOKLET ful! of money-saving shortcuts 


for your grinding and finishing operations 


Address: Minnesota Mining & Mfg. Co., St. Paul 6, Minn. 


Firm. . 


Address 


. r.150 ! Made in U.S.A. by MINNESOTA MINING & MFG. CO. St. Poul 6, Minn. 
1 City... Zone State ‘ : 1 Also makers of “‘Scotch” Brand pressure-sensitive tapes, 
J ““Underseal” Rubberized Coating, “Scotchlite” Reflective 
Sheeting, “Safety-Walk” Non-Slip Surfacing, “3M” Adhesives 
General Export: DUREX ABRASIVES CORP., New Rochelle,N.Y. @ In Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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or , 
Complete Clean 


lating Cycles 
and P in the NEW 


BELKE High Temperature LUCITE BARRELS 


No more transferring work from barrel to barrel. You load 
the work once for the whole job pickling, electro-clean- 


ing, plating and rinsing. 
Withstand All Solutions 


mium, nickel, copper, zine, tin and brass plating cycles 
at temperatures to 185 F. 


Give long service in cad- 


Molded One-Piece Construction No panels, ribs o1 
tie rods. No trapping of small pieces to cause rejects and 
unloading trouble. Faster plating and better quality. 
Built for Long Service Door opening in cylinder re 
inforced at top and bottom and braced across center for 
greater strength and to prevent warping. Hangers, gears 
and bearings of Melamine No metal exposed to solution 
except easily replaceable ball contacts. 


Other Service-Proved Features 
Tight fitting covers with convenient cover locks attached. 
Extra capacity, straight line current conductors. 
Improved flexible dangler contacts. 
Double duty bearings on drive shaft. 
Replaceable bushings for long life with low upkeep. 

To modernize your plating barrels, BELKE High Tem- 
perature Lucite Cylinders can be furnished for any size 
and style of hanger. 

Consult your BELKE Service Engineer for complete 


information — or write. 


947 NW Cicero Ave 
Chicago 51. ttl 


EVERYTHING FOR PLATING PLANTS 
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BELKE PORTO-PLATER 
For Small Odd Jobs 


Sets into any still plating tank. Easily trans 
ferred by hand weight only 27 lbs. Capacity is 
approximately 2 quarts. Molded High Tempera 
ture Lucite Construction withstands all cleaning 
and plating cycles at temperatures to 185°F 


Fast and easy loading and unloading is afforded 
by clutch that starts and stops cylinder without 
shutting off motor. 


Support arms of Porto-Plater rest across bus 
rods so cylinder hangs down into plating solution 
Uninsulated notched end of support arms contact 
cathode rod to complete plating circuit. Operated 
by complete self-contained motor drive with plug 
connection. 


For complete information, consult your BELKE 
Service Engineer — or write 
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PLATING 


...What does Quality Plating mean to 


I tcan mean any kind... unless you define the word 


“quality” 


Quality in plating can best be defined by specifica- 
tions that cover plate thickness, adhesion, resistance 
to corrosion, and other important factors. You know 
that a finish which might be termed “high quality” 


for one use, may be inadequate for another. 
That's why specifications are needed... 


They should fully describe the protective armor 
for preserving the base metal under all conditions to 


which the article may be exposed. 


Specifications offer another important advantage. 
They give to plater, to manufacturer, and to con- 
sumer ...acommon basis for evaluating finishes. 
This makes it easy to discuss the work clearly, with 
anybody, and come to a mutual understanding of 


exactly what is expected of the manufactured part. 


That’s why you should help your customers and 
prospects to order by adequate specifications ... and 
make sure each one knows exactly what those speci- 


nheations cover. 


Send for your free copy of “Practical NICKEL 
PLATING”. Filled with useful information, this 


f 


booklet is yours for the asking. Write for it now. 


The International Nickel p Panes 
Company, Inc., Dept. P, | mom, 


67 Wall St., New York 5, N. ¥ < 


Please send me booklet entitled 


Practical NICKEL PLATING 


Compan 
Iddre 


City 


THE INTERNATIONAL NICKEL COMPANY, INC. scwvon sar 


JANUARY, 1950 
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POSITION WANTED 


Young man supervisor of plating 
department, executive ability de- 
sires a change for a position of 
more responsibility as a field repre- 
sentative, service engineer, or 
supervisor 

Fourteen years of plating ex- 
perience with all kinds automatics, 
still and barrel plating, commercial 
hard chrome, analytical control. 
Deburring, burnishing and Roto 
Finishing 

Several vear finishing paper 
dryers, fennule « ylinders and coat 
ing rolls 

Now located in central New 
York Will relocate 


Reply to 
P-150A, PLATING 
P. O. Box 168, Jenkintown 








CHEMIST OR CHEMICAT 
ENGINEER 


Situation Open \gvressive man, 
26 to 32 years of age, with chem 
istry or chemical engineering back 
ground and some industrial expert 
ence im electroplating ind metal 
finishing field. Position in general 
sales department work, plant lay 
out, compiling proposals, quota 
tions, ete Some service and out 
side sales work as ability is de 
veloped pomting, ifter sufficient 
training and experience, to sales 


Midwest 


operating nation 


engineerng position 
manutacturer, 
ally Write fully giving education 
and expenence details including 


salary expected 
P-150B, PLATING 


P. O. Box 168, Jenkintown, Pa 











ELECTROFORMING 
ENGINEER 


Situation Wanted Young man 


14 years experience in electro- 
forming -elec tropl iting high pre 
cision molds supervision of re 
search and development phases 


and direction of produc tion 


Experience with standard electro 
forming solutions, and with es 
pecially dev eloped hard copper, 
ductile nickel, and minimum stress 
iron electrolytes 
Reply to 

P-150C, PLATING 


P. O. Box 168, Jenkintown. Pa 











SETL ATION WANTED 
METALLURGIST. PLATTER 


Graduate of Pennsylvania State 
College with  wice experience 
metallurgy mining and manage 
ment in addition to anodizing and 
plating seeks new connection pre 


ferably in Canada 
tddress reply t 


P-150D, PLATING 
P. O. Box 168, Jenkintown. Pa 
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Federal Money for Plating Waste 
Study. The Public Health Service of the 
Federal Security 
made a provisional allotment of $12,900.00 
to the Ohio Department of Health for 
studies of the toxicity of elec troplating 


Agency has recently 


wast This grant will be advanced after 
the application for funds has been re- 
viewed and approved by the Surgeon 
General 

So far a total of $891,487.00 out of an 
ivailable $1,000,000.00 has been granted 
to state and interstate agencies 

Preliminary comprehensive reports con 
taining data on stream pollution condi- 
tions existing throughout the country are 
being developed by Public Health Service 
Engines When completed they will 


serve as the basis for programs of control 


Apotheecaries Hall Century Old. 
Apothecartes Hall Company, Waterbury 
Conn., celebrated its hundredth anniver 
sary Saturday, October 29, at a banquet 
at the Hotel Elton, Waterbury 

Founded in 1849 by a 


cians and businessmen as a drug store, it 


group of physi 


was very soon selling glass, white lead, 
industrial chemicals, and fertilizers The 
ompany at present has several major 
divisions, including wholesale and retail 
drugs and paints, a foundry, a heavy- 
chemicals division, a well-staffed research 
laboratory, and a large plant engaged in 
the manufacture and distribution of fer 
Products of the 


company s own manutacture also in lude 


tilizers and insecticides 


industrial metal cleaners; nickel, copper, 
brass, cadmium and zine anodes; and 
buffing compositions 

The company has always maintained an 
enviable record of service to the com- 
munity, the State, and beyond Iwo of 
its early officials were mayors of the city 
of Waterbury, one a town clerk, and one, 
comptroller of the State of Connecticut 

Noteworthy in the company’s history 
is Its relationship with the employees and 
the extraordinary length of service of 
Phe three senior offi 
cers Isaac P hellogg 
Board; Evan Hl. Jones, President; and 
Levi Wileox, Secretary, have a total of 


many key people 


Chairman of the 


151 years of service with the company 
Twenty-three employees received service 
emblems at Saturday's banquet indicat- 
ing individual length of service of over 
twenty-live years The company insti 
tuted one of the first noncontributory 
group-insurance policies over a generation 
i A liberal pension plan, which went 
into effect in 1947, recognizes the years 
f past service of the employees 

In keeping with the company's tradi 
tions, Saturday's celebration was a quiet 
family affair with only the mayor, two 
clergymen, and some two hundred and 
fifty employees and spouses in attend- 


ance As it begins its second century. de- 





SITLATION OPEN 
ELECTROCHEMICAL 
ENGINEER 
with at least five years of practical 
plating experience in laboratory 
and — to supervise production 
in New Jersev plant. Good future 
assured the right man by pro- 

gressive company. 


iddress reply to 


P-150E, PLATING 
P. O. Box 168, Jenkintown.’ Pa. 








WANTED 
SALESMEN AND JOBBERS 


A comparatively new company, 
which has an excellent line of 
buffing compounds, rouge, steel 
and lime bars, and wishes to 
establish national distribution, is 
seeking salesmen and _ jobbers 
This company ts currently sell- 
ing its products to an impress- 
ive list of manufacturers in its 
own area If interested address 
reply to 


P-7A, PLATING 
P. O. Box 168, Jenkintown, Pa 








SITUATIONS OPEN 


POP FLIGHT MANUFACTUR- 
ING AGENTS AND JOBBERS 
Wanted in certain territories to 
sell Schaffner’s Bufling Composi- 
tions and Supplies. We specialize 





in White Finish (Lime, Composi- 
tions), Grease Stick, Pripoli, Emery 
Cake, ete., in “Bar or Liquid 
Form” All up to 100 per cent 
saponitiable These items can all 
be made to fit your particular cus- 
tomers requirements No account 
is too small or too large for our 
individual attention. 
SCHAFPFNER MANUFAC- 
PURING COMPANY 
ScHAPFNER BuILpInc 
Pirrsspurcu 2, Pa 











spite its years and the length of service of 
its employees, the company still displays 
the same vigor, aggressiveness and enthu 
siasm that marked the infant enterprise 
in 1849 


J. H. Overpeck Company New Azed 
Distributor. Azed, Inc., 851 S. Market 
Street, Waukegan, IIL, has recently ap- 
pointed J. H. Overpeck Company, 1112 
House Building. Pittsburgh, to distribute 
its line of detergents and accelerators for 
pickling baths, addition agents for gal 
vanizing and zine electroplating baths 
and secondary treatments for zine sur- 
faces. The territory covered by the Over 
peck organization will include western 
Pennsylvania, eastern Ohio and part of 
northern West Virginia 


PLATING 





RELIANCE PRODUCTS 


NUWAY [BUFFS 


MANY FOLDS TO HOLD COMPOSITION USED 
FOR FAST CUTTING, FLAT AND ROUND SUR. 
FACE WORK. 


EXTRUDED COMPOSITIONS 


MORE COMPACT, NO LOSS FROM 
BREAKAGE, MORE ECONOMICAL. 


RELIANCE MIDGET PLATING BARREL 


TUB CAN BE LIFTED OUT FOR DUMPING AND TUMBLING BARREL INSERTED FOR TUMBLING 
INSTEAD OF PLATING—VERY RIGID—THREE SPEEDS. 


Chas. F. L°Hommedieu & Sons Co. 
MANUFACTURERS of 
Plating and Polishing Machinery 
Complete Plating Plants Installed 


C. B. Little 
Newark, N. J. Gen. Offiee and Factors :7 


W. R. Shields 1521 Ogden Ave 
Detroit, Mich. 


O. M. Shoe CHICAGO 


Philadelphia, Pa. 
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There's a complete size range 
2 


of 
iteflex 
ALL-METAL 
FLEXIBLE TUBING 


Regardless of show you use tubidg, 


there's a size and a type of Titeflex 
that will do your job. Titeflex is 
made in diameters from 3/16” to 
3”, to solve all problems of size. 
It's made in plain steel, stainless, 
brass, bronze, mone! and inconel to 
handle all kinds of corrosive gases 
and liquids. And it's made in types 
to take temperatures up to 1650° F 
and pressures up to 6800 Ibs. 


Titeflex is constructed entirely of 
metal, with no packing to wear out. 
It has both flexibility and strength. 
That's why it does more jobs and 


lasts longer doing them. 
Write for complete catalog 
500 Frelinghuysen Ave. Newark 5, N. J 


TITEFLEX STAYS TIGHT 
WHEN THE GOING IS TOUGH 
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Wilfred S. MehKeon, President of Sul- 
phur Products Company, Greensburg 
Pa., is reported slowly convalescing from 
his recent illness A victim of hyperten 

un and high blood pressure, he was re- 
leased from the hospital about eight weeks 
ago but is still under strict doctcr’s 
order Ilis 


his job only a few hours each day 


eneral health allows him on 


Lawrence G. Gilmore, formerly Presi- 
dent of Sylvania Plastics Company, Syl 
vania, Ohio, is now owner of Gilron Pla 

ties, 6005 Secor Road, Toledo, Ohio. The 
latter company manufactures and de 


velops plastic compounds 


Charles E. Crowley has recently been 
elected President of the Alsop Engineering 
Corporation of Milldale, Conn., at a spe 
cial meeting of the directors. He succeeds 
the late Samuel Alsop, Sr. Mr. Crowley 
, 
has been associated with the concern for 


twenty-seven years. 


E. Hl. Buey is now Sales Co-ordinator of 
the Sun Chemical Corporation, Long 
Island City 1, N. Y., for its divisions 
other than Graphic Arts. He was formerly 
General Manager of the Industrial Fin- 
ishes Department of the Atlas Powder 
Company and has had many years experi- 


ence in the protective coatings field. 


Howard B. Downs has been* pro oled 
to the post of General Sales Manager of 
the Solventol Chemical Products Con 
pany, Detroit, Mich 


Fred G. Baker is now Director of Engi- 
neering and Design of The Electro Chem- 
ical Supply & Engineering Company, 750 
sroad Street, Emmaus, Pa. Mr. Baker is 
a chemical engineer, graduate of the lowa 
State College in 1940, and until recently 
a member of the Engineering Department 
of the EF. 1. duPont de Nemours & Com 


pany Ine 


Foulke 


. Gardner Foulke has been ad 
t Chief Chemist in charge of 
md customer service by The 


in Winkle-Munning Con pany 


Now 


ANODE BAGS 


For Strong Acid Solutions, 
Acid Copper, Acid Zinc, 
Low pH Bright Nickel, 
Fluoborates 
Bags for Standard Elliptic 
24” Anodes 
30” Anodes 
36” Anodes 
40” Anodes 


1.00 each 


mn 


20 each 


each 


FA A ef 


7 each 


Uyl-Lou 


For Alka! and Nickel 


Solutions 


= 


Cyanide Copper Brite Copper 

Cyanide Zinc Brite Zinc 

Watt Nickel Brite Nickels 
Silver Tin Brass 


Bags for Standard Elliptic 


” Anodes 60c each 
Anodes 67'4c each 
Anodes 75c¢ each 


Anodes 80c each 


Robins’ all nylon anode bags made of 
TOUGH du Pont chemically resistant 
nylon offer important advantages: 
TEAR RES\STANT 
3 to 4 times tensile stren 
elasticity of co!ton 
HEAT RESISTANT 
continuous service uf 
EASILY CLEANED 
NON ABSORKSENT 


CHEMICALLY RESISTANT 
Unaffected by alkalies 


Prompt shipment on standard and special sizes. 
Write today for prices a 1d detailed information. 


Bags for Scrap Anode Baskets 
JOBBER INQUIRIES SOLICITED. 


GS Robins F Co. 


126 CHOUTEAU AVE., ST. LOUIS 2, MO. 
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BRIGHT, PROTECTED ZINC 


A large percentage of all zine coated refrigerator 
shelving is made more decorative and durable with the 
Promat Pro-Seal Finish. This outstanding finish gives zine 
an incomparable brilliance and corrosion resistance. It is designed for 
use where quality and appearance are the primary consideration. 
Other Promat products include addition agents, purifiers 


and brighteners for zine plating. Details on request. 


PROMAT DIVISION, Poor & Company 


851 South Market Street, Waukegan, Illinois 








Pro Seab: 


JANUARY 1950 FOR FURTHER INFORMATION USE READER SERVICE CARD; INDICATE A119 





| Personals 





Matawan, N. J He has held the post 
of Process Electrochemist for the past 


three years and continues to be responsi- 


8 s ble for a number of the company’s special 
77 p wit d On processes His prior experience includes 
teaching, research, and work in the steel 

industry 


Dr. Foulke holds degrees from Juniata 


College and Rutgers University and is 





widely known in the electroplating field 


for his numerous articles and talks before 
( | FE A N S the American Electroplaters’ Society and 


others He Was awarded the Ameri an 





Electroplaters’ Society Gold Medal in 
of A.E.S 


1945 and is currently chairman 
Project Committee No. 2. He is a mem- 
ber of several tec hnical and = scientific 


societies 








Menzel 

















Thomas J. Menzel has been advanced 
to the position of Plating Chemist. For 
the past several years he has been in 


charge of analytical work and customers’ 








service work. In his new position he will 
be responsible for all experimental and 
process plating in Hanson-Van Winkle 
Munning’s new plating laboratory 

; Mr. Menzel holds the degree of B.S 
Tw pounr is that Wyandotte B. N. Cleaner is an ex- from Hudson College of St. Peters College 
Jersey City, N. J. and has also attended 


: New York University He joined the 
many cleaning operations. It may be used with good Hlanson-Van Winkle-Munning 


tremely versatile product with unique advantages in 


Company 
results in the rotary tumble barrel. Because it contains in 1943 as a chemist, later becoming analy- 


tical chemist Ile is a member of the 
a synthetic wetting agent which speeds wetting action : Pgs ; 
American Flectroplaters Soctety 

and improves rinsing qualities, it works effectively as 


al still or soak tank clean r. Walter A. Kesterke has been appointed 


BON. Cl | k ll { I " | iles representative for industrial grind 
’ eaner aiso THhankes all ex\ceiien a aroun ing wheels in Wisconsin and southwest 


contract or job plating ¢ lectrocleaner. since one solution Michigan for United States Rubber Com 
will serve for cleaning several metals. Steel. brass. copper, pany, with headquarters in its Milwau 
¥ kee, Wi flice 


nickel and other metals may be cleaned in the same = eget ET 


solution. with perenprer control, experience in mall ible iron and 


‘ foundrie wen foundry su- 

bor technical information on W vandotte B. N. Cleaner , . “ape 
verinte ater plant « 

Aut Specialtie Manufacturing Com 


or any other metal cleaner in the complete \ vandotte 


line. write pany and foundry engineer with the 


ton Harbor Malleable Indus 
WYANDOTTE CHEMICALS CORPORATION - wy , , 88 Citie Harbor, Mict 


. Sherman M. Goble is now Manager of 
ee | 


the new Plating and Electrochemical De- 

¥ m4 partment {f the Federated Metals Divi 

V \'9 yan olfe sion American Smelting and Refining 
= ’ Company 
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FOR OVER FIFTY YEARS 


\ THE GREATEST NAME IN BUFFS 


COMPANY 


ROCKLAND+ MASSACHUSETTS 


BRANCH OFFICES 
DETROIT + LOS ANGELES 
GRAND RAPIDS - PHILADELPHIA 
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Personals 





Federated Mi Coble 
Manufacturing 
Conn.; the MeGean 
ompany, Cleveland; and most 
with the Lea 
Company of Waterbury, Conn 


, 
fore joming 


was with the Seymour 
Company, Seymour 
Chemical ¢ 
Manufacturing 
His he ad 


quarters will be at 120 Broadway, New 


York, N.Y 


recently 


Joseph B. Dietz is now Manager of the 
section of the 
duPont ¢ 


tidustrial sales Finishes 


Division of the mpany He 


Henry E 


after a career of nearly forty-three years 


succeed Lackey, who retires 
Mr. Dietz has been assistant industrial 
1945 A native of 
York, Pa. and a graduate in chemical 
Lehigh 
joined the duPont Company in 1924 
William P. Fisher, Jr., of U nicnville 


Pa ince 1947 industrial sales manager 


sales manager since 


engineering = of l niversity he 


in the Chicago regicn, comes to Wiln ing 


ton as assistant manager of industrial 


<ales 
William FE. 


since LY industrial sales maneger 


Kreuer, of Pittsburgh, 





( SPARKLER 





Plating solutions are circulated 
through this battery of Sparkler 
Filters in the Lukens Company plat- 
ing plant at the rate of 5000 gal- 


lons per hour. 
houzontal plate 


FILTRATION 





ba 
a 
~ — 


{li 


a] 


Lukens Steel Company, pioneer manufacturer of clad steels, has found that 
Sparkler Horizontal Plate Filtration is important in the production of Inconel- 


Clad and Stainless Clad Steel. 
Here's the way it works 


Oxide film, which forms easily on the bonding surfaces of all steels, acts to 
prevent a strong, intimate bond between these cladding metals and backing 
plates. Lukens, to overcome this, applies a nickel plate finish to these bonding 
surfaces. In the new, modern Lukens plating plant, Sparkler filters serve as 
assurance that this nickel plate will be perfectly clean and free from foreign 
matter, thus providing the best possible surface for an inseparable bond. 


The horizontal plate principle used by Sparkler makes possible the forma- 
tion of firm, stable filter cakes that will not slip or crack under intermittent or 


continuous flow 


Flow through the filter is always with gravity, and filter aid 


is floated into position, forming a strong cake of even thickness that effectively 
removes all solids and precipitates from plating solutions. Filters are pressure- 
tight and leakproof, and are available in rubber-lined construction, stainless 
steel, or iron. Capacities from 60 to 10,000 G.P.H 


Our Engineering Service is available for your specific problems. 


SPARKLER MANUFACTURING COMPANY 


Mundelein, Ilinois 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A 22 


n the 


eer vary 


Cleveland region, is transferred to Chi 
cago in the same « apacity 

Richard N. 
Mass 


pervisor at Cleveland, is appointed indus 


of Arlington, 
since 1946 industrial technical su- 


Sanger, 


trial sales manager at Cleveland 


Walter S. Woods HU of La Crosse, Wis 
an industrial salesman in the Chicago 
region since 1939, is appointed industrial 


sales supervisor at Cleveland 


1945 


chemist in the 


Daniel H. Terry, since September 
a process development 
company s Cirasse li, N has been 
made Manager 
Antara Products, General Aniline & Film 
Corporation 

A research chemist for FE. L. duPont 
de Nemours & Company from 1940 to 
1945, Dr. Terry is a Phi Beta Kappa from 
Randolph-Macon College and received his 
Ph.D. degree in Organic Chemistry 


the University of Virginia in 1940 


J. plant 


Technical Service for 


John Kosmos has joined the staff of 
The ( henmric al 
Mass 


also available for 


Corporation, Springfield 
to head its new laboratory. He is 
consultation on the 
metal finishing problems of its customerse 

Mr. Kosmos has been actively engagd 
in material control, process control, metal 
metallography with such 
companies as Pratt & Whitney and 
His educational background 
Tech 
York 


lurgy and 


L nderwood 
includes studies at the School of 
College New 


School of 


nology of City 
Connecticut 

degree in I 
College 


wineering from Trinity 


eo a 
dinator of branch -olliee 
Magnesium Sales Department of The 
Dow Chemical Company, Midland, Mich 
Mi ( ple who has been in charge of 


Caple has been appointed coor 


activities for the 


magnesium sales in the Chicago office 
received a B.S. degree in Metallurgy from 
Michigan College of Mining and Tech 
nology in 1930. In 1931 he joined The 
Dow Chemical Company as a metallut 
gist and in 1935 became a member of the 


force In 1949 Me 


gree in Busi 


magnesium sales 
Caple received a master ake 
ness Administration from the University 


‘ { ( hicageo 


William A. Streaker, a recent graduat: 
of the University of Illinois. has 
The Atlas Mineral Products Company 
Mertztows Pa ws a) Chemical Engi 


reer 


jomed 


Robert F. MehKaig of Providence, Ki. | 
has joruned the iles and service staff of 
the Gold Filled Division of American 
Company, Inc., Flushing, N. ¥ 

With over 
in the tield 


ixteen years of experience 
f gold filled and rolled gold 
plate he will assist jewelry manufacturer 
in the New England area He will make 
his headquarters in the 
dence office 


companys Provi 


PLATING 








CHROME PLATING ADVANCES 


MORE PLATING PLANTS THAN EVER PLATERS CONTROL CHROME BATHS 
REALIZE THE NECESSITY OF USING NO- WITH ONLY A 5-MINUTE TEST! 
CRO-MIST IN THEIR CHROMIUM BATHS! , 


ime plus del VyYS 
2a in many thousands of pliant an utsiae test ye now 

is a unique soluble 
h reduces the bubble size of 


oatns Hull Cell Plating 1e@st 
es upon electrolysis. The primary 
ymenon is fo hold back up t 
t ordain srily escape 
2 atmosphere is kept pure; rack 
| "Ing systems tay cleaner 


ved ine average platir 


RINS-AID GREATLY IMPROVES RINSING 
AND REDUCES STAINING OF CHROME 
PLATE! 


ROHCO CROMETER GIVES DIRECT READ- “ 
ING OF CHROMIC ACID CONTENT! 2 


rt tnerea oy reference 














a 
ROHES y JUST PIN THIS COUPON TO YOUR LETTERHEAD! 


CHECK INFORMATION | R. O. HULL & CO., INC. 
OS Ferre DESIRED 1277 West 3rd Street 
Cleveland 13, Ohio 





NO-CRO-MIST . HULi CELL TEST . 
ROHCO 20XL CADMIUM BRIGHTENER 
ROHCO BARREL ZINC BRIGHTENER O NO-CRO-MIST tai 

RINSE-AID . CROMETER } _— 


R. 0. HULL & CO. INC. } OO HULL CELL TEST Please send information as checked 
1277 West 3rd Street =! ios 
Cleveland 13, Ohio | Cl RINS-AID Comping 


“YOUR PLATING IS BEST } TI CROMETER Address 
WITH THE HULL CELL TEST” 














’ City & State 
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easy to handle Harshaw anodes are now delivered in com- 


pact packages at no extra cost to the cus- 

tomer. The new Harshaw anode packages, 

easy to open which feature built-in skids, facilitate quick 
handling by mechanical or hand trucks. 

no de sit These anode packages stack easily and 
po quickly. No container deposits or returns 

are necessary. Order your anodes from 


no retu rn Harshaw. You will get a dependable product 


wrapped in a compact, protective package. 
no extra cost 


te HARSHAW CHEMICAL co. 
keeps anodes clean wes Sen 7 Sea ee ee 


BRANCHES IN PRINCIPAL CITIES 














RSHAW 
— 7 
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Trade Literature An Indisputable Fact: 








L—-309. Plating Supply Price List 


Beginning with the August issue the > 
“Plating and Polishing News” issued by 

Hanson-Van Winkle-Munning Company, 

Matawan, N. J., will contain a Price 

Guide on a variety of plating and polish- 

ing supplies. For your copy, use Reader 

Service Card. 4 

L—310. Dust Collectors—A_ 36-page — —) 
catalog and price list offered by Aget- 


Detroit Company, Main at Washington 
Streets, Ann Arbor, Mich., contains speci- 


fications and information on entirely new 


rere eghiry necrensangint=e gga is America’s Foremost Manufacturer of 
nHodets ale imp over modes, ane Hitus- 


trations of applications of Dusthons on Buffing and Polishing SPRAY COMPOUNDS 


grinding, buffing, polishing, sanding and 

other dust-creating operations. A sé parate 

section is devoted to vapor collectors 

which are used to collect mist and vapor 

from thread grinding, screw machining ~ 

and centerless grinding, et Of special C R E AT O R S 
interest is the heat and power savings 
claimed possible through the use of unit 
type rather than conventional centralized 
dust-control systems Actual case his 
tories along with drawings of the arrange 
ment of the dust sources are given For 


your copy, use Reader Service Card 


I t11. Silieates Serving Industry 

Philadelphia Quartz Company Public 

Ledger Building, Philadelphia 6, Pa., offers 

a 15-page pocket-size illustrated booklet 

on the properties and uses of soluble sili 

eates (solution, lump and powders) in 

industry The silicates described are sili 

cates of soda, silicates of potash, sodium 

metasilicate and sodium  sesquisilicate 

Chemical characteristics, physical proper 

ties, alkalisilica ratio, degrees Baumé, and 

basic advantages are iven for nineteen 

of the more popular silicate : " . 

Information is presented on major uses We hare pioneered most of the major 


for adhesives, soap builders, detergents ie ps e 
cements, sizes, and coatings, and water developments in the industry. We 


clarification or your copy, use Reader 


Service Card have inereased production and 


L312. Acid-Proof Materials —Elec- protits— we have eliminated much 
trochemical Supply and Engineering Com o a rs 

pany, Paoli, Pa., offers a 4-page illustrated waste and injuries... 

bulletin which describes its lines of rub 

ber and plastic lining wid-proof brick 

and cement, and furnishes a general guide 

fur the decent taskeandchunialemip, Wherever Our Compounds are Used! 
ment, floors and sewers For your copy 


use Reader Service Card 


Our Representative in your territory will be glad 


; : ‘ » -" ' 
L313 Metal leaners—-| to help you in any buffing or polishing problem. 


rome ni 
lr Dept. P, 442 Elm Street 5 
vel ' ' developed ar srodic ot 
prior to plating with copper ot nickel. oft J... | J. J. SIEFEN CO. 


etching-type alkaline cleaner for alumi . we 5641 LAUDERDALE 
oo Ppce diner Die Se genages | DETROIT 9, MICH. 


etched finish on aluminum 
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prepare it for painting and electroplating 
1 nonetching-type aluminum cleaner to 
deyreas« 


to 


Hluminum without attack prior 
© organic finishing or electroplating, an 
ikaline anodic electrocleaner for steel, and 
nm alkaline metal 
including copper, bra tin alloy and 
lead alloy \ seri f one-page bulletins 
are iWailable describing the feature 
these product I 


Reader Service Card 


Cleaner for nonferrou 


i sit. 


Cleaning and Drying Equip- 
Metalwash Machinery ¢ 
tion, 149-155 Shaw Avenue 
N. J... offer 
(1 


orpora 
Irvington LI 
iustrated Bulletin 
2 which one retu typ. mad 
traight-the 


dryers for 


be built into automatic plating machines 


or your copy, use Reader Service Card 


L. 315. Centerless Polishing and Sur- 
facing Machines —Production Machine 
Company, Greenfield Mass 
leased an 8-page booklet ‘The Produc 


ftom Story 


recently re- 


which describes the com 
pany background and experience and 
illustrates its principal products. On the 


shown two views of the 


back page art 
newly completed experimental laboratory 


«¢ Reader Service Card 


I S16. 
Their 

the tith 
issued by Antara Products, General Ant 
line & Film Corporation, 444 Madison 
Avenue, New York 22, N. 


Written in nontechnical language, the 


“Syntheric Detergents 


History and Applications” is 


of a new descriptive folder just 


folder defines beth detergents and syns 


DU-LITE 


HAS DEVELOPED TWO 
HIGHLY EFFICIENT, ECONOMICAL 


CLEANERS 


No. 72 


For Die Castings and all parts of aluminum, zinc, 
and other soft metals. As a degreaser and for all 


surface cleaning prior to plating, chemical finish- 
ing or painting. Will not harm, etch or stain soft metals 
while maintaining highest cleaning efficiency. 10¢ a pound 


in 375-pound drums, 


For parts of Steel, Brass and Zinc. A superb 
cleaner which can be used either as soak or elec- 


trolytic. An exclusive Du-Lite development, 
compound with six cleaning properties including 2 wetting 
agents, also a very active rust inhibitor. Widely used by 
leading plants for cleaning prior to cadmium, nickel, and 
chrome plating. Economical in use and in price — 8'4¢ a 
pound in 500-pound drums. 


Du-Lite has had wide experience in experimenting with and 
developing cleaners for use in conjunction with the Du-Lite 
Black Finishing Process. No. 72 and No. 28 will meet every 
need for metal cleaning. Write us about your particular 
problem or, better still, send us your parts and we will 


THE 


DU-LIT 


process and recommend proper procedure. 


CHEMICAL 
CORPORATION 


140 RIVER ROAD — MIDDLETOWN, CONNECTICUT 


DO 


1T RIGHT WITH DU-LITE 
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thetic detergents and explains the needs 
for the latter 


synthetic 


rhe three general types of 


detergents anionic cationk 


and nonionic —are discussed along with 
the advantages of each type An easy- 
to-use chart gives the name ty pe family 
and uses of 19 surface active agents. For 


your copy, use Reader Service Cad 


L—317. 


facers A folder describing the line of 


Primers and Primer Sur- 


Zapon primers and primer surfacers has 
been issued by the Industrial Finishes De 

partment of the Atlas Powder Company, 
Stamford North Chicago, 
Ill. Properties of the materials are listed 


Conn and 


in chart form with recommendations for 
particular types of surfaces and end uses 
Phe questions, “which primer and which 


primer surfacer)”” are both answered 
Points on adhesion, corrosion resistance 
and appearance are factors in the selec 
tion. For your copy, use Reader Service 
Card 

Corrosion 


L318. 


Lubricated Plug 


Resistant Top- 
Valves -The Durco 
high-silicon iron lubricated plug valve, 
now known as | a ha D. is ck scribed in a 
new Bulletin 640 issued by The Duriron 
Dayton 1, Ohio 


This valve in its basic design has been 


Company 


produced since 1921 and in many severe 
corrosive conditions has given 20 years 
or more service without the use of spare 
parts. More changes and improvements 
are now available in this valve than have 
been announced in 18 years These are 
1) new type lubricator, permitting load 
ing with stick or bulk lubricant; (2) com- 
posite plug (optional) consisting of Du- 
iron or Durichlor plug and high-strength 
stainless-steel shank; (3 


at the bottom of the stufling box which 


Peflon diaphragm 


provides an anti-friction corrosion-proot 
seal; (4) standard pac king glands in Duri- 
met 20, a highly alloyed corrosion-resist- 
ing stainless steel For your copy, use 


Reader Service Card 


L 319 Water Conditioning -A 20 
page Sulletin No. 610 Elgin Water 
Conditioning”, issued by Elgin Softener 
Corporation Klein, Ul tells where it 
may be used profitably and why The 
information on the design and application 
of water-conditioning equipment covers 
zeolite water softeners water-treating 
chemicals, water-conditionigg systems for 
boilers wmd=s processing water-softener 
modernization, zeolites, water filters, taste 


An im 


proved water softener which delivers up 


and odor removers, and aerators 


to 44 per cent more soft water per regen 
eration and which eliminates the loss of 
zeolite mineral is described in detail. For 
our copy, use Reader Service ¢ ard 

I 320. Magnifying Instruments 
IHlustrated data sheets describing three 


new optical inspection instruments have 


PLATING 





MICRO-POLISH unit showing MICRO-POUSH unit with cab- 
accessible controls and neat inet removed to show 
compect designs. f interior construction. 





An outstanding system of sheet-grinding and 
polishing proved-right in actual operation. 


You too, will like MICRO-POLISH because... 


Gives higher quality surface for any given grain size. 
Much faster grinding rate without burning. 

Greater operating economy. 

Handles sheet, strip or blanked parts, any width or 
length. 

It’s a wet or dry process. 

Convenient, reliable controls carefully protected from 
abrasives and foreign matter. 

We also manufacture a complete line of buffing and polishing equipment 


to handle any contour or formed parts. 
Inquiries are invited. 


TERRITORIES OPEN FOR QUALIFIED 


REPRESENTATIVES 


\ A typicol 12 unit MICRO-POLISH installation 





Y THE MURRAY-WAY CORPORATION 
3925 WEST FORT STREET © DETROIT 16, MICHIGAN 
AUTOMATIC POLISHING, BUFFING, GRINDING 


EQUIPMENT 
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been issued by Buhl Optical Company 
The instruments are the S-129 Pocket 
Microscope W) to 60 power the 5-152 
Handi-scope (20 power and the S-42 
Magniprox desk magnifier 

Specifications, prices and operating in 
formation are included in the description 
of each instrument. Copies may be ob- 
tained by writing the manufacturer, care 
of Desk 7-131, 1009 Beech Avenue, Pitts 
burgh 12, Pa., or by using the Reader 


Service Card 


21. Permanent Gloss Standards 
Permanent gloss standards, covering 
the entire gloss range of non-metallic com 
mercial materials, which may be used t 
calibrate any 60-degree specular glossme 


ter in the range from matte to high gloss 


are made of ceramic materials for per- 
manence, and the surfaces have been spe- 
cially chosen for similarity to commercial 
materials whose gloss is important. Sets 
of the 60-degree specular gloss standards 
may be ordered from the National Bureau 
of Standards, Washington 25, D. C., at 


$70.00 a set 


L—322. 


500-watt sealed-beam industrial heat lamp 


Infra-Red Heat Lamps—A 


manufactured by Amplex Corporation, 
111 Water Street, Brooklyn 1, N. Y., is 
described in Catalogue No. A 230. It in- 
corporates a new type of tungsten filament 
which is built with a protective supporting 
structure never before applied to heat 
lamps and has been pretested for twist 
The inside of the bulb is lined 


with pure silver which acts as a reflector 


that never needs cleaning 


Other new Amplex heat lamps include 





e CHROMIC ACID 
e SODIUM BICHROMATE 
e POTASSIUM BICHROMATE 


MUTUAL CHEMICAL COMPANY 
OF AMERICA 


2ZTO VIADPISCON AVENE 


NEW YORK 16,N.¥Y 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 28. 


sizes from 125 watts and up, each equipped 
with an all mie¢ hanic al base hon king con 
struction that permanently locks the glass 
bulb to its base and is said to keep it 
locked no matter how high or sustained 
the temperature to which it is subjec ted 


For your copy, use Reader Service Card 


L—323. Small Selenium Rectifier. 
Rapid Electric Company, 2847 Middle- 
town Road, Bronx 61, N. ¥ 
a specification describing its S-ampere, 
0-7-volt output, 110-120-volt  1-phase 
a-c input rectifier No. 507 


Features and suggested applications are 


has put out 


selenium 


listed. For your copy, use Reader Service 
Card 


L—324. 
Priming Pump——-The Model 40 Series R 


Corrosion Resisting Self 
Self-Priming Durcopump, now in regular 
production after two years of experiment 
and plant and field testing, is described 
in an illustrated 4-page Bulletin 816, is- 
sued by The Duriron Company, Day- 
ton 1, Ohio 

The air-handling capacity of the new 
pump is said to be greater than that of 
any self-priming pump on which compara- 
tive tests were made. It is available in 
two sizes, one with capacity ranging from 
20 gpm against 81 ft tdh to 160 gpm 
against 33 ft tdh and the other with ca- 
pacity ranging from 40 gpm against 125 
ft tdh to 240 gpm against 75 ft tdh, when 
operating at 1750 rpm Larger pumps 
are expected to be available later Fea- 
tures include availability in 12 corrosion 
Teflon Seal cages in 


stufling boxes for lubricant or liquid seal 


resisting alloys 


which cannot score the shaft sleeve 
micro-adjustment of impeller in’ casing, 
renewable shaft sleeves, corrosion-pro- 
tected bearing construction in power end, 
and elimination of impeller nuts. For 


your copy, use Reader Service Card 


L—325. Heavy Duty Soak Cleaner 
The Metal Department of 


Ihe Diversey Corporation, Chicago, has 


Industries 


issued a novel 4-page file-size folder on 
Diversey No. 909, heavy-duty soak-tank 
metal cleaner 
The folder features economy of use 

‘Savings up to 50 per cent, on the aver 
age, of present cleaning costs’—and 
enumerates features of the cleaner, appli- 
cations, and directions for its use For 


your copy, use Reader Service Card 


L—326. Electric Thickness Gage for 
Recently 


a new, rapid, nondestructive electrical 


Aluminum Oxide Coatings 


method Was developed for measuring the 
thickness of oxide coatings It employs 
the Filmeter or electrical gage, a portable, 
battery operated elec tronic beat-frequency 
oscillator manufactured by American In- 
strument Company, Inc., Silver Spring, 
Maryland 

An article entitled “Measurement of 
Thickness of Oxide Coatings on Aluminum 


PLATING 








LIQUIMATIC MOTORIZED 
AUTOMATIC TIMER 


~_ - 


OR 








t1aquio SUFFING comPpouno 


LIQUIMATIC 
FLUID REGULATOR 


MILLER BUFF 


. 


, 





t 


J. C. MILLER COMPANY —™ wostrattocaratoc (A 


GRAND RAPIDS 4, MICHIGAN A request on your company letterhead will 
bring complete Liquimatic information 
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Alloys” by Ralph B. Mason and William 
( Cochran of the 
of America explains the operation of the 


Aluminum Company 


Filmeter and its advantages for this par 
ticular type of measurement Reprints 
Sulletin N 


Filmeter and its 


of this article, also 2150 which 
describes the applica 
tion to the measurement of the thickness 
of other nonconducting coatings on non 
obtainable 


magnetic base metals are 


For your copies, use Reader Service Card 
I $27. Waste Disposal -A book enti 
tled “Treatment and Disposal of Indus 
trial Waste Water published by the 
British Department of Scientific and Ir 
dustrial Research, is said to be the first 


publication on the subject to appear tn 


Great Britain in 35 years. It discusses 
methods of treatment tried in various in- 
results 
Copies are obtainable from the British 
Information Services, New York 20 
N.Y. Price each, $3.65 


dustries and summarizes the 


I 328. “The Story of Magnesium” 
%4-inch book by W 
I. Gross recently published by American 
Society for Metals, 7301 Euclid 
Cleveland 3, Ohio, at $2.00 per copy 
Chapter headings include History; Pro 
Alloying, Melting and Refining 
Casting; Fabrication; Machining 


is a 262-page 5°94 x 7 


Avenue 


duction 
r; Joining; 
Physical Metallurgy 
Order 


Finishing 


It has 100 illustrations. 


Surface 
and lL ses 
your copy from the publisher 

I $29. Belt Surfacing Machine 


Proudection Machine Company, Green 





YESTERDAY 


peed was 
ver, fast-flying 
ire nditions whi h create two 


tecting the me 


" "Resean} a Ps Devel 


TODAY! 


limited and not too much attention was 
lanes of today are 


serious problems 


aluminum airt 


roducts fabricated of aluminum have 


ch bonds paint and 


>quires no electrical 


ining. ‘“"ALODINE 


products. Tell your customers 


Specify “ALODINE” for the utmost in 


ment Sit. e 1914 


AMERICAN CHEMICAL PAINT COMPANY 
| AMBLER; PA 


Manvfacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 


i 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 30. 


field, Mass., offers a 4-page Bulletin No 
10 which describes a Wet or Dry Belt 
Surfacer with working surface 20 x 30 
inches on which large 


cillated 


parts may be os 
Phe illustration shows a 9 x 15! 

inch machine of similar construction. The 
new ribbed surface platen permits chip 
clearance thereby loading of 


Reader 


preventing 
the belt For your copy, Use 
Service Card 


L—-330. 
Tumbling 


Barrel Tumbling -A_ Barre! 
Manual, released by the Fred 
erich Gumm Chemical Company, 538 
Forest Street, Kearny, N. J., is said to be 
the first comprehensive manual on barrel 
finishing ever offered to the trade It 
includes basic information on barrel finish- 
ing with numerous practical instructions 
and suggestions; specific data on deburt 
ing with metallic and nonmetallic media 
and of self-rolling parts There is also 
considerable information on burnishing 
the preparation of work for burnishing 
care of the burnishing medium, etc. In 
addition it contains information on caleu- 
lation of barrel sizes, void-space volume 
et This book is 


charge ipon application to the company 


Please mention PLATING 


available without 


L331. Rust Preventives—In conne« 


tion with the revision of its line-up of 
rust preventives for industrial purposes, 
EE. F. Houghton & Company, 303 W. Le 
high Avenue, Philadelphia 33, Pa 


facturers of such protective 


manu 
products since 
introducing Cosmoline in 1869, have pub 
lished a new booklet on rust preventives 

Entitled “A New All-Star Line-Up of 
Rust Preventives this &-page booklet 
thoroughly describes and lists the many 
eleven Rust Veto prod 
ucts A iull page chart 


physica! properties of each and also lists 


uses for each of 


outlines the 


such information as thickness and type 
of film and amount of coverage obtained 
ith tise 


Photographic 


pieces subjected to severe testing Vari 


evidence is shown of 


ous types of testing equipment are also 
illustrated For your copy, use Reader 
Service Card 

$2. Corrosion Resisting Plug 
Valves “The 
ton 1, Ohio 


Duriron Company, Day 
offers three 2-page illustrated 
sulletins 636, 637 and 638 which describe 
and give specifications for several kinds 
of plug valves available in several corro 


sion-resistant alloys. For your copies, use 
Reader Service Card 


L333. Engineered Equipment for 
Heat Treating, Pickling —Brown-Hutch 
inson tron Works, 1831 Clay Street, De 
troit 11, Mich 


giving performance and cost-saving casé 


offers an 8-page brochure 


histories of specially designed pickling 
racks and baskets and other fixtures fab 
ricated of corrosion-resistant alloys. For 


your copy, use Reader Service Card 
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Easy to load and unload because of its 
extreme portability. 


Rugged, durable, long-life operation is 
guaranteed by its heavy canvas base 
Bakelite construction. 


Can be hung in any plating tank on the 
cathode rod and operated from the near- 
est light socket. 


Less dragout loss because barrel revolves 
as it is lifted from solution. 


Nothing plates but the load —no “tree- 
up” on the cylinder. 


Specially designed, sturdy, geared-type 
motor. 


Cylinder sizes: No. 1—Dia. 6” x 12” long; 
No. 2—Dia. 9° x 12” long. 


Ita 4 Time Saver And Profit Maker — 
Lasaless Utility Garrel Plater 
Write For Catalog Page 


LASALCO, INC. 


2818-38 LASALLE STREET = = © GRand-2990_ _ ST. LOUIS 4, MO. 


—— 
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Tapping out Lime Composition in 

Stevens’ new ‘‘up-to-the-minute”’ 
Composition plant, where every facility 
is dedicated to serving YOU and your needs. 


The structure of any business if it is to endure. 
must be solidly built on a firm foundation of men, 
materials and methods. On this foundation, for 
more than half a century, Stevens has built care- 
fully and effectively to qualify as the organization 
I t capable of helping you improve your metal 
finishing production through the use of better 
Polishing and Buffing compositions. 


Experienced, responsible metal finishing oper- 
ators recognize this capability in their first contact 
with a Stevens representative ... by the manner 
in which he justifies his recommendations of a 
Stevens “‘job-qualified’’ composition . or, by 
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THEY CAN HELP YOU OPEN THE DOOR 
TO IMPROVED BUFFING AND POLISHING 


the manner in which he qualifies his request to 
our laboratory for a polishing or buffing com- 
pound especially formulated to do the job. 


When the recommended material is put to the 
test. the capability with which it ‘‘does the job,” 
is invariably reflected in better finish, easier clean- 
ing, longer wheel or buff life, less rejects and 
increased production. 


As for Stevens methods . . . wise metal finishers 
have found that when they use and apply a Stevens 
quality-controlled composition as recommended, 
for the purpose intended, they can expect 

and always get superior finishing results. 


LEADING MANUFACTURERS OF POLISHING, BUFFING, PLATING EQUIPMENT AND SUPPLIES 


FREDERIC B. Stevens. INCORPORATED 


DETROIT 16, MICHIGAN 


FREDERIC 8B. STEVENS OF CANADA, LTD. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 32. 


METAL FINISHING 
EQUIPMENT AND 
SUPPLIES DIVISION 


WINDSOR, TORONTO, ONTARIO 
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ANNOUNCING 
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Extra High Quality 


CHROMIC ACID 


FLAKE 
TECHNICAL GRADE Cr0; 


Newly-installed efficient equipment at our insolubles. It more than meets every re- 
Newark, N. J., plant is now producing quirement of the electroplating industry, 
high-quality Chromic Acid Flake. Analyses as well as U. S. Government Specification 
by independent Testing Laboratories AN-A-21. 

certify that this new production contains Prompt shipment will be made from 
scarcely a “trace” of impurities...is plant stocks, or from warehouse stocks 
consistently low in chlorides, sulphate and spotted at strategic points. 
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The halfway mark 


AS WE ENTER the second half of the twen- 
tieth century many editorials will be written 
about the changes that have been wrought dur- 
ing its first half and that may be expected dur- 
ing its second. One could easily write such an 
editorial about the plating industry. It seems 
more appropriate, however. to deal with a more 


basic aspect of the present situation. 


The nineteenth century has been charac- 
terized by its faith in progress. Our experiences 
during this century with its two World Wars 
and worldwide revolutionary movements have 
made most of us lose faith in the inevitability 
of progress. We are learning that progress does 
not depend on inanimate forces and hence does 
not come about automatic ally. Instead it de- 
pends on people; and people do with equal 
facility act for good and evil, for progress and 


regression. 


In a more restricted sense and aside from the 
great moral problems that confront the world, 
progress in any field depends on the availability 
of individuals with ability to see facts as they 
really are, to think clearly, and to act ener- 
getically on the evidence. ‘This requires educa- 
tion of a high order. 


The question arises. “What is the plating 
industry doing to attract and to educate the 
younger generation and to furnish it’ with 


greater possibilities within the plating field’’? 


One should acknowledge at once that more 
facilities are now available for education at the 
shop level than ever before and that the quality 
of plating books and journals has risen. That 
is all to the good, but only as far as utilization 
of existing knowledge is concerned. When we 
look at higher levels of education, the position 
of the industry is actually worse than ten of 
twenty years ago, with fewer schools providing 
courses designed especially for electroplaters. 
The reasons are many: among them divorce- 


ment of capable teachers from active teaching 
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and the limited value of traditional electro- 
chemistry in providing fresh avenues of ap- 
proach to practical problems. Thus present-day 
plating research with few exceptions is still 
conducted largely on a cut-and-try basis. 

It is discouraging to compare electroplating 
research with research in, for example, plastics 
or petroleum chemistry in which theory and 
practice are much more closely allied. The fact 
is that a sound theoretical basis for electroplat- 
ing is almost completely lacking. As a result 
progress in plating is slow and halting when 
contrasted to that in many other fields. 

\ new approach to the whole problem of 
educating plating researchers seems indicated. 
The new department certainly should be on the 
postgraduate level and provide courses in elec- 
trochemistry, metallurgy, physics, and mathe- 
matics on the highest plane, all slanted to the 
specific needs of electroplating. It would re- 
quire a highly competent teaching staff in close 
contact with the industry and accept only 
highly qualified students. Besides adequate 
staff salaries it should have for distribution a 
substantial number of fellowships for funda- 
mental research. One can be certain that 
students so trained would have no difficulty 
in finding remunerative employment in’ their 
chosen field. 

One or more of our higher institutions of 
learning in considering in what direction it can 
best expand to serve industry should give 
serious thought to the needs of the plating in- 
dustry. Undoubtedly many have the resources, 
facilities and staff to set up an efficient depart- 
ment. The American Electroplaters’ Society 
could well be instrumental in encouraging this 
development. 

Thus while we hope and pray for a better 
continuation than beginning of this century, we 
should not neglect to act on the fundamental 
plane of education. What better time to begin 


than now, at the halfway mark? 
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lectrodeposition 


of alloys of phosphorus 


and nickel or cobalt 


ABNER BRENNER, DWIGHT E. 


COUCH, AND EUGENIA KELLOGG WILLIAMS 


Valional Bureau of Slandards. Washington, - €. 


I. INTRODUCTION 
Deposits of cobalt and nickel have been produced 
by chemical reduction’ of solutions of their metal 
salts with hypophosphites at elevated temperatures. 
Phese deposits contained several per cent ol phos- 
phorus and were harder than ordinary electrodeposits 
of nickel or cobalt. They increased in hardness when 
heat treated at 750° | wor? ¢ ind were not appre- 
ciably softened by mnealing at LLL0 | 600° ¢ 
The nickel phosphorus deposit is also of interest be 
cause it is semi-bright when deposited from an alka 
iine solution The properties of the deposits obtained 
electroless’ 


by chemical reduction in the process 


were of sufficient interest to lead to an attempt to 
find more satisfactory conditions of deposition. Since 
the electroless process is uneconomical, produces de 
posits at a slow rate, and does not permit control of 
ie composition of the de posits, attention was directed 
toward a study of the electrodeposition of metals 


with phosphorus 

Alloys of nickel or cobalt containing as much as 15 
per cent sphorus were obtained by electrod 
position 0 cid solutions containing phosphites. 
Phese alloys are of theoretical interest’ because many 
of them cc ver OO per cent of the metal phos 
phide and ye of their properties are decidedly 
metallic The eclectrodeposition process is also of 
theoretical interest: because phosphorus is nonmetallic 
md does not conduct current and in this process Is 
deposited from an anior 

Phe effeet of phosphites and hypophosphites in other 
plating baths was examined qualitatively but as no 
obviously interesting results were obtained no analyses 
were made of the deposits The baths investigated 
included acid copper, acid zine, and hot ferrous 


chloride. The addition of phosphorus compounds pre 
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duced a black or rough deposit in the last bath and 
had little effect on the others « xcept to make the de- 
posits rough Similarly, no important result) was 
obtained with a cyanide silver bath, a cyanide zine 
bath, or an alkaline tin bath. The deposit from an 
alkaline cobalt-tungsten bath to which phosphite had 
been added did not contain any phosphorus. 

In our initial efforts to electrodeposit the phos- 
phorus alloys the conditions were similar to those 
employed in the electroless plating process, but no 
alloys were obtained Later it was found that the 
conditions for the elec trodeposition of the phosphorus 
alloys are quite different from those required for the 
electroless process. This is shown by the following 
contrasts: (1) electroless plating is readily conducted 
with ammoniacal solutions, but phosphorus alloys of 
cobalt and nickel cannot be electrode posit d from such 
solutions; (2 cobalt-phosphorus allovs cannot be ob- 
tained from an acid solution by the electroless process 
but are readily obtained by electrodeposition ; ) 
phophites are the most satisfactory source of phos- 
phorus for the electrodeposition process, but they pro- 
duce no reduction to metal in the electroless plating 


process 


Il. Composrrion o¢ PLaring Bvrus AND CONDITIONS 
or PLATING 

The best deposits were obtained from ordinary 
nickel or cobalt baths to which phosphori and phos- 
phorous it ids had beet added. The favorable pul ot 
the baths was between 0.5 and 2.0, depending upon 
their compositions. Fables | and U1 give the composi- 
tion and operating conditions of several satisfactory 
baths. Deposits may be obtained also from acid solu- 
tions containing only the metal phosphite (solutions 


Ni-P and Co-P, Tables | and II). 
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rABLE I. COMPOSITION OF TYPICAL B 


ATHS FOR DEPOSITION OF PHOSPHORUS ALLOYS 








NiSO, 6H.0 NICL OHO 


dath 


No 


sath 


lype* mole mol 


Ni-l 


0 67 


20.0 150 


32 0 lw 


Metal as 
Phosphate 
" 
Phosphit 
{ | 


0.02 








L” and “H” 
P” refers to baths containing n 
Hydroxyacetic acid in concentrations of 50-60 g/l may be 

This is the metal combined with the H,PO 
carbonate. About 15 lb of metal carbonate (containing abou 
lent to 4.2 gal 85 per cent phosphoric acid) or 40 Ib of H,Pt 
1.0. All of the baths above 

tThis bath contained no H,PO, but 6 oz gal 


*The letters 
tent, respectively 


refer to phosphate-phosphit« 
ot 


anion 


5 go hy 1 ome 


CONDITIONS AND 
FOR DEPOSITION 


l 
Ol 


PABLE IL OPERATING 


substituted for the formic 
and H,;PO 


were prepared so that the total metal « 


baths which produce deposits of low- and high-phosphorous con 
‘F” refers to a bath containing formic 
acid in this bath 

A solution of those acids was partially neutrelized with metal 
> Ib of metal required to neutralize 50 Ib of HyPO, (equiva 
equivalent to 13.8 gal 30 per cent phosphorous acid to pH 0.5 
neentration was about a | Z 


acid, HCOOH 


her than phosphite; acid 


t7 
) 


is 
; 
8 « il 


! molar 


te I 


formu 


9EPOSTT CHARA OF TYPICAL BATHS 


PHOSPHOROUS 


PERISTICS 
ALLOYS 





Current 
Density 

Fempe 
Bath any 
dim 


Py pe 


Ni-I 





P in 


ie posit 


Cathode 
Efficiency 


rature 


l ype of Ll posit 


per cent 


Dull, matte, strong 


Bright brit th 


strong 


Bright, strong, brittle 


Dull, matte, str 


Bright, strong, britth 


Bright, strong, brittle 


Dull 


some ductility 


matte, strong 








The plating solutions were prepared by first making 
| 


used as the basis for the 


an ordinary plating solution, about molar in 


metal. A Watts bath may be 
ni kel-phosphorus bath and a cobalt chloride solution 


up 


fer the cobalt-phosphorus bath. The phosphoric and 


phosphorous ac ids were introduced into the bath wu 


a stock solution prepared by partially 
1.0 


the form of 


neutralizing the acids to a pH of about with a 
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This ston k solu- 


metals as the acid salts along with 


basic carbonate of the desired metal. 
tion contained the 
free acid. When a low concentration of phosphite was 
required, as in bath Co-F, the acid could be added 
directly to the bath. With the cobalt bath, Co-F, 
pitting is likely to occur and the addition of a wetting 
agent may be necessary for the production of thick 


, 


deposits. In electroforming deposits about 0.3 inc h 
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(8 mm) thick from the latter bath it was also found 
expedient to add saccharin, 0.7 oz/gal (5 g/l), to re- 
duce the stress in the deposit. 

In this study, a number of different bath composi- 
tions were tried and discarded. The following discus- 
sion summarizes the materials tried and the reasons 
for acceptance or rejection. 

In the earlier stages of this study, baths containing 
hypophosphites were tried and were found io yield de- 
posits that contained phosphorus. Some of these de- 
posits were quite bright. However, they were un- 
sound and frequently were so highly stressed that they 
developed visible networks of cracks. Another reason 
for abandoning work with the hypophosphites was that 
they were not stable in hot solutions. Phosphorous 
acid, on the other hand, is apparently stable in hot 
solutions. It is available in commerce, usually as a 
30 per cent solution but can be obtained in solutions 
of higher concentration and also as a crystalline solid. 
The price is about $1.00 per pound of anhydrous acid. 

One of the most important considerations in the 
successful electrodeposition of the phosphorus alloys 


is the pH of the plating solutions. If the pH is more 


than several tenths above an optimum value, the de- 
posits are likely to be discolored, stressed, or un- 
sound; if the pu is too low, the cathode current effi- 
ciency is very low. 

Because of the necessity of controlling the pH within 
narrow limits, it early became apparent that buffers 
would simplify the control of the bath. 
acids were tried as buffers, among them organic acids 
such as acetic, formic, hydroxyacetic, malic, citric, 
gluconic, and tartaric; and morganic acids such as 
hori and phosphori a ids These rat ids had specific 
effects on the quality of the deposits. For example, 
formic. acetic. and hydroxvacetic acids vielded good 
plating bath, 


whereas tric, matic, and gluconic ine ids vielded 


deposits from i cobalt phosphorus 


highly stressed deposits. From a nickel bath, contain- 
ing 8 oz/gal (60 21) of hydroxvacetic or citric acid, 
the deposits were fairly satisfactory when the pH of 
the bath was kept below | 
were found to warp and blister when they were heat 
treated at 1110° | HOO” ¢ 


Hlowever, these deposits 


This did not occur if 
phosphoric acid was used as the buffering agent in the 
bath, and in general this acid vielded better results 
than the organic buffers In the presence ol some ol 
the organic acids in the nickel bath 


and aspartic ac ids 


tartaric, glycine, 
very poor deposits were obtained. 
In the earlier work it was found that metal salts, 
ind fluoborate, did not yield 


equally satisfactory deposits. Some of these differences 


such as chloride, sulfat 


might have been eliminated if a satisfactory buffer 
such as phosphoric acid had been used initially. As 
an example of the differences which were observed, a 
solution for deposition of cobalt phosphorus alloy 
which was made up with sulfate and no buffering 
agent had a cathode current efficiency of only 10-20 
per cent as compared with about 80 per cent for a 


In ck vel- 


similar bath made up with cobalt chloride 
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\ number of 


oping the nickel-phosphorus bath, the sulfate was 
found to be more satisfactory than the chloride. 
Fluoborates offered no advantages over the sulfate or 
chloride. 

Nickel or cobalt anodes were used in the baths, and 
they corroded uniformly. Since the current efficiency 
of solution of the anode was probably 100 per cent, 
the metal concentration in the baths tended to increase. 


IT. Examination or Deposrrs 

Alloy coatings from 0.002 to 0.02 inch (50 to 500 ,) 
thick were deposited upon copper tubes about 3/16 
inch (5 mm) in diameter. The test for the soundness 
of the deposit was to dissolve the copper tube with a 
polysulfide solution and note whether the alloy tube 
held together. If it did, it was further qualitatively 
tested for strength by crushing it with a pair of pliers. 
Observations were also made of the ductility of the 
deposit by noting whether the tube of alloy or frag- 
ments of it would take a permanent set upon bend- 
ing. Specimens of the sound deposits were heated to 
various temperatures and similar tests for strength and 
ductility were made again. On the basis of these quali- 
tative tests, a decision was made as to whether the 
solution under investigation should be studied further 
or discarded. 

Besides the qualitative examination of the physical 
properties of the deposits, their hardnesses were meas- 
ured with a microhardness tester and their electrical 
resistivities were determined. These measurements 
were made on deposits as removed from the bath and 
on those which had been subjected to various heat 
treatments. 

The procedure was as follows: A 4-6 inch (100 
150 mm) length of copper tubing was plated with the 
alloy, then cut into several small sections, and the 
copper removed by stripping. The hardness of the 
alloy as deposited was measured. Other sections from 
the same tube were heated to 750, 1110 and 1470° F 

100, 600, and 800° C), then tested after cooling. The 
resisitivity was measured on the alloy as deposited. 
The measurements were repeated on the same sample 
after heating to 750, 1110 and 1470° F (400, 600, and 
800° ©). A few measurements of reflectivity and of 
tensile strength were also made. The phosphorus 
content of the alloys was determined gravimetrically 
The heat treat- 
ments of the alloys did not reduce their content of 


by the phosphomolybdate method. 


phosphorus. The corrosion resistance of the deposits 


to acids and to the salt spray was also determined. 


IV. Ereecr or Bara Composrrion AND CONDITIONS 
or PLatinc Upon tHe Depostrs 

Because the most satisfactory baths were evolved 
gradually in the course of the investigation, much of 
the data on the effect of operating conditions on the 
character of the deposits was determined for baths 
which do not represent the best composition. How- 
ever, since the composition and properties of the de- 
posits from the different baths were similar, it was 
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not necessary to repeat this work with those baths 
finally selected as the best. 


1. Concentration of Phosphite 

Fig. 1 shows how the phosphorus content of the 
cobalt and nickel deposits varied with the concentra- 
tion of phosphorous acid. For a given concentration 
of the acid, more phosphorus was codeposited with 
the nickel than with the cobalt, particularly in the 
baths which contained low concentrations of phosphite. 


The dotted line, 4, in the graph represents alloys hay- 


ing the same ratio of phosphorus to nickel or cobalt 
as exists in the solution. The nickel-phosphorus alloy 
(curve 1) from the baths containing less phosphorous 
acid than 1.3 oz/gal (10 g/l) had a higher ratio of 
phosphorus to metal than existed in the bath. Ac- 
cordingly, phosphorus seems to be the more readily 
deposited element under these conditions. 

The maximum amount of phosphorus obtained in 
the nickel deposit was about 15 per cent and in the 
cobalt deposit about 10 per cent. No attempts were 
made to determine the maximum amount of phos- 
phorus that could be introduced into the deposits. It 
is likely that higher ratios of phosphite to metal in the 
baths would give deposits higher in phosphorus. 

The cathode current efficiency of deposition from 
the nickel bath decreased markedly as the content of 
phosphite in the bath was increased. This is shown by 
the curves in Fig. 2 and by the position of the curves 
in Fig. 3. 


2. pH of Bath 

The importance of pH and the general considera- 
tions which led to the operation of the cobalt and 
nickel baths at low pH have already been discussed 
in the introductory section. If the pH of a cobalt 
bath were too high and no buffers were present, basic 
material was deposited upon the cathode. In some 
instances smooth deposits of a pink cobalt compound 
formed upon the cathode to a thickness of several 
tenths of a millimeter, i. e., much faster than a metal 
coating of equal thickness could be deposited. Fre- 
quently the basic material was firm enough to be re- 
moved from the copper cathode in the form of a tube. 

The necessity of operating the phosphorus-alloy 
baths at a low pH of 0.5-2.0 was not anticipated, as 
the electroless plating baths operate at a relatively 
high pH. Furthermore, experiments on the addition 
of alkali to phosphorus-alloy baths indicated that 
precipitation did not occur until the pH reached 4-5 
in the low-phosphorus bath and 3-3.5 in the high- 
phosphorus bath. Thus, the alloy baths are operated 
at 2.5 pH units below the precipitation point of the 
bath. A low pH is apparently necessary for the suc- 
cessful electroreduction of the phosphite, quite apart 
from its function in preventing precipitation of basic 
compounds at the cathode. 

The pH of the bath within the operable range does 
not have any appreciable effect upon the content of 
phosphorus in the deposits. The main effects of pH 
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Fig. 1. Effect of concentration of phosphorous 

acid in bath on percentage of phosphorus in de- 

posit. Bath operated at 75° C and 10 amp/dmi. 

Deposils from (1) phosphorus-nickel bath, (2) 

phosphorus-cobalt bath, (3) cobalt-fluoride-type 

bath. Line (4) represents alloys having the same 
value of P/(metal + P) as the bath 
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Fig. 2. Effect of concentration of phosphorous 
acid on cathode current efficiency at 75° C in (1 


phosphorus roball, (2? phosphorus nickel baths 














Fig. 3. Effect of temperature on the cathode cur- 
rent efficiency of phosphorus-nickel and phosphor- 
uscobalt baths. (1) Bath Ni-L, bul containing no 
phosphorous acid, (2) Bath Ni-L, (3) Bath Ni-H, 
4 Bath Co-H, (5 Bath Co-L, (6 Bath Co-F 

















uM 


4 
kiqg. 4. Effect of current density upon percentage 


of posphhorus um allovs deposited from Ni-H bath 


ire on the cathode efficiency and on the soundness of 
the deposits. The pH of the high-phosphite baths, Ni-H 
und Co-H, is more critical than that of the I w-phios- 
phite baths and must be kept between 0.5 and 1.0. If 
the pL is lower, the cathode efliciency decreases mark- 
edly. If the pH is much above 1, it is difficult to ob 


tain uniformly bright deposits 


3. Temperature 

Temperature is one of the most important variables 
in plating the phosphorus alloys. The deposits ob- 
tained at room temperature were stressed and un 
sound The low mechanical strength of the deposits 
obtained at room temperature was apparent only after 
the basis metel had been dissolved, otherwise the de 
Most of the plat- 


was done at 167° | ia « 


posits appeared quite satisfactory. 
ih m this investigation 

The operation of the cobalt: bath was not as sensi 
tive to temperature as that of the nickel bath. Uf the 
illoy baths were operated at room temperature in- 
stead of 167° F (75° ¢ the cathode current efficiency 
of the 


slightly, but the cathode eflicieney of the correspond- 


low-phosphorus cobalt baths dropped only 


me nickel bath became very low The high-phos 
phorus cobalt) (Co-If) baths had much lower effi 
clencies at room temperature than at L67° F (75° ¢ 

However, they produced deposits at lower temperature 
and at lower pit than the corresponding nickel bath 
If the nickel bath contained much phosphite, the effi 


ciency at room temperature was only a few per cent, 


and in some cases all that was obtained upon the 


cathode at this temperature Was a black coloration 
big } shows how the « ithocds current elli nev of 


alloy deposition changes with concentration ol phos 


ty 


phite and temperature. The cathode current efficiencies 
were based upon the composition of the deposit and 
the phosphorus was assumed to have been reduced 
from a valence of three. 


Agilation 

Agitation of the bath did not seem to have any value 
in improving the appearance or physical properties of 
the deposits. It was resorted to only to prevent strati- 
fication of the solution. 


5. Current Densily 

The deposits of nickel- or cobalt-phosplorus did not 
vary materially in appearance or physical properties 
when the current density was varied over a wide range. 
At 167° F 


rent densities ranging from 46 to 280 asf (5 to 30 amp 


75° C), deposits could be produced at cur- 


dm?*), but when the current density was below 46 asf 
> amp /dm?), sometimes the deposit did not completely 
coat the basis metal. The content of phosphorus in 
the deposits plated from the low-phosphorus baths 
did not vary appreciably with current density. The 
deposits from the high-phosphorus nickel bath, Ni-H, 


showed a decrease in content of phosphorus as the 


current density was raised. This is illustrated in 
Fig. 4 


The cathode current. efficiency of deposition of 


neither cobalt nor nickel alloys varied appreciably with 
variations in current density. Fig. 5 shows data for 


the deposition of nit kel phosphorus alloys. 


\. Properties or tHE Depostrs 
Appearance 

The deposits varied in appearance, depending on 
their content of phosphorus. The deposits containing 
2 per cent or less of phosphorus were smooth and fine- 
grained but with a matte appearance very much like 
ordinary nickel or cobalt elec trodeposits. Smooth de- 
posits 0.3 inch (8 mm) thick were electroformed from 
the Co-F bath without difficulty. 


phosphorus content of about 5 per cent were semi 


Deposits with a 


bright and with a phosphorus content above 10 per 
cent fully bright. These were true bright deposits 
because when formed on a dull surface they increased 
in brightness (although not in smoothness) with in- 
crease in thickness. The bright deposits had a slightly 
dark or yellowish cast) as might be expected from the 
fact that they contained a considerable amount of 
phosphide. Their reflectivity was about 45-50 per cent 
as compared with 60 per cent for nickel. The retlec- 
tivity of buffed deposits which contained only 2 per 
cent of phosphorus was only slightly lower than the 


reflectivity of the pure me tals 


2. Hardness 

Interest in the hardness of the deposits gave the 
initial incentive for this study of the phosphorus 
alloys. The phosphorus-cobalt| and -nickel alloys 
were harder than the pure metals. These alloys in- 


creased in hardness on heat treatment to an even 
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Fig. 5. Effect of current densily on cathode 
current efficiency ol phosphorus-nickel 
baths operated al 75° ¢ 1) Bath NV-L, 











?) Bath Ni-H 


arger extent than did the tungsten allovs of these 
metals The hardness of the phosphorus alloys, 
is deposited, ranged from about 350 to 700 Vickers 
After heat treatment, the hardness of most of the 
deposits increased, with the maximum effect occurring 
at about 750° F (400° ¢ 

Fig. 6 shows typical data for nickel- and cobalt 
phosphorus deposits, The low-phosphorus nickel 
deposits were harder than the corresponding cobalt 
deposits. Because the data for the nickel deposits 
cover a wider range of composition than for the cobalt 
deposits, more specific conclusions can be drawn re 
It is interesting to note that the hard 
nesses of the nickel deposits with from 2.5-13 per cent 
Phe main effect of 


the higher contents of phosphorus was to cause th 


garding them 
phosphorus were about the same. 


deposits to remain harder after being heat treated at 
1170° F (B00? ¢ 

The graph for the low-phosphorus cobalt deposits 
Curve 5, Fig. 6) represents the average of about 15 
deposits ranging in composition from 0.5 to 1.5 per 
cent phosphorus. This curve represents within about 
Oo) units the hardnesses of all of these samples. There 


the bath and conditions of plating, but the data were 


were some minor variations in hardness depending on 


not consistent enough to determine whether these dif 


ferences were outside the limits of reproducibility. The 


main difference between the deposits containing 0.5 
ud 1.5 per cent of phosphorus was that those with 
the higher phosphorus contents were harder after the 
heat treatment at LIT0° F (800° ¢ than the alloy as 
deposited The high-phosphorus nickel and cobalt 
deposits became as hard as bright chromium after 
being heat treated at 750° F (400° ¢ Heat treat 
ment at higher temperatures (1470° F; 800° ©) does 
not soften the alloys as much as it does chromium 
Hlowever, measurements of the hot-hardness of these 
alloys indicate that it was disappointingly low The 
results are given in Table IIL with cobalt as a basis 


ol comparison. 


s. Strength and Dueli 

The ductility of the deposits was examined qualita 
tively by determining whether they would bend or 
take a permanent deformation when a specimen in the 


form of a tube was crushed The cobalt de posits con 
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400 600 800 
HEAT TREATMENT °C 

Fig. 6. Effect of one-hour heal treatment on hard 
ness of phosphorus-nickel and phosphorus-coball 
alloys. (1) Bath Ni-H, 13-14 per cent phosphorus 
in deposi; (2) Bath Ni-H, 6 7 per cenl phosphorus 
in deposi; (3) Bath Ni L, 2-3 per cent phos- 
phorus in deposil; (4) Bath Co-H, 10-11 per cent 
ple sphorus in deposu; ») Bath Co-F, 0.5-14 
per cent phosphorus in deposit; (6) Straight 
CoCl. bath: Straight Nil, bath 


taining up to L per cent of phosphorus and nickel 
deposits containing up to 2 per cent of phosphorus were 
strong and slightly ductile. The low-phosphorus-cobalt 
deposits had a tensile strength of about 130,000 psi 
9100 ke om is compared with about 75,000) psi 
5.300) kg/cm for electrodeposited cobalt) and an 
elongation of about 7 per cent As the phosphorus 
content of the deposits increased, the deposits became 
After being heat treated 


which is the optimum hardening 


brittle and somewhat weaker 
it 750° | oo? ¢ 
temperature, the cobalt- and nickel phosphorus alloys 
became more britth When they had been heat 
treated at 1470° F (800° ©), the deposits with the 
lower phosphorus contents became more ductile than 
they were originally while those with the higher phos- 
phorus contents remained brittle. The high phos- 
phorus nickel alloys became quite weak after heating 








TABLE IIL. 


HOT-HARDNESS OF PHOSPHORUS-ALLOY DEPOSITS 





| ep ysit 


P 
Metal sath 
Cobalt . 320 
Cobalt Co-L 350 
Cobalt Co-H TOO 
Nickel Ni-L 7 345 


1110° F 1470° F 1110 
(600° CC 


100 10 


Vickers Hardness Numbert 


(800° C (600 
95 19 


50 
70 








*Electrolytic cobalt deposited from a chloride bath 
tThese hardnesses were taken in the order shown, 1. e 


been heated to 1470° F, then cooled to 1110° FE 








Fig i. k Teel of percentage of phosphorus on 
densilyv of phosphorus nickel alloys | Er- 
perimental values; ? caleulaled for Vi Pp plus 
Vi; > calculated for VieP plus Vi; 4 caleu- 
lated for NieP plus Ni: (5) calenlalted for NiP. 
plus Vi 
to LE70° F (800° ¢ One point which has not yet been 
settled is whether it is possible to heat treat one of the 
illovs, for example it LELO or LETO? I 


ind to cause it to increase in’ both ductility and 


600 or BOO” ¢ 


h urd CSS 


| Der fy 
As shown in Fig. 7, the density of phosphorus- 
nickel alloys decreases 


ine thee deposit Hnereases 


as the content of phosphorus 
The density of the deposits 
did not change appreciably as a result of heat treat 
ment. Over the narrow range of composition shown, 
the relation between density and content of phos- 
phorus is nearly linear, and the density composition 
curve could be used to determine the composition of 
the deposit Phe densities of several thermally pre- 
pared nickel phosphides are given in the literature 
Ni;P, 7.8: NizPs, 7.4; NieP, 7.2; NiPo.ss, 5.85. With 
these values for density, the theoretical curves for 
density against composition have been calculated for 
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second hardness at 1110° F was taken after the sample had 








Fig. 8. Variations of resistivity of phosphorus 
alloys with temperature in a one-hour heat treat- 
ment. 1) Ni-H type bath, 13 per cent phos- 
phorus in deposit; (2) Ni-H type bath, 10 per 
cent phosphorus in deposit; (3) Ni-H type bath, 
7 per cent phosphorus in deposi; 4 Vi-L lype 
bath, 2.2 per cent phosphorus in deposil; (5) Co-F 
lype bath, 1.3 per cent phosphorus in deposit; (6 

Bath Vi-L, but ‘onlaining no phosphorous acid 


the nickel-phosphorus alloy and are represented 


the figure by the solid lines. 


5. Electrical and Magnetic Properties 

The presence of phosphorus in the alloy consider- 
ably increases its resistivity above that of the pure 
metal. On heat treatment of the deposits, its resist- 
ivity decreased to a minimum at I110° F (600° ¢ 
These relations are shown in Fig. 8 

No measurements have been made of the magneti 


properties of the phosphorus allovs bevond testing 


them with a magnet. Cobalt deposits containing up to 
10 per cent phosphorus are magnetic. Nickel deposits 
are nonmagnetic if they contain more than 8 per cent 
of phosphorus. 
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leaders 
in the 


industry xx 


T. Hixon 


One of the outstanding leaders in automotive 
plating, C. F. Nixon has been identified with the 
automobile industry almost continually since his 
birth. Born in Philadelphia, Pa.. on May 4, 1901, he 
grew up in New Haven, Conn.: Buffalo, N. Y.; Colum- 
bus, Ohio; and Racine, Wis., all places where his auto- 
mobile-body-building father moved with the then 
changing industry. 

Mr. Nixon graduated from Racine High School in 
1918 and after spending a year in a rubber Ioboratory 
entered the University of Wisconsin. Here he became 
interested in electroplating through the influence of 
his professor in electrochemistry, Dr. Oliver P. Watts. 
It was under Dr. Watts that he did his thesis work 
on dezincification of brass. published in the Transae- 
tions of the Electrochemical Soc ely. 

Graduation in 1923 with a B.S. degree in Chemical 
Engineering was followed by a six-year stint in the 
laboratory of the Western Clock Company in Peru, 
Ill. He then moved to Detroit for employment by the 
Ternstedt Division of General Motors Corporation, 
where he now holds the post of Director of Process 
Engineering. 

\ number of papers on electroplating subjects have 
emanated from Mr. Nixon’s pen through the years. 
They have dealt with such things as solution analysis, 
pHi of nickel baths, nickel-anode behavior, atmospheris 
and salt-spray corrosion, techniques in plating of zine- 
base diecastings, and problems in copper-nickel-chro- 
mium plating. Of particular interest is Mr. Nixon’s 
early use of the microscope in the study of the mechan- 


ism of outdoor corrosion, his pioneering work in the 
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measurement of dragout and in the use of copper 
undercoatings on nickel-chromium plated  zine-base 
diecastings. and his development of a modified salt- 
spray test for plated zinc-base diecastings. His pub- 
lished contributions, which have appeared in PLATING 
or its predecessor, THe Montury Review, have 
earned him not less than four awards including the 
A. E.S. Gold Medal in 1949. 

Realizing the benefits derived from membership in 
Society, Mr. Nixon 
joined this Society soon after leaving school and at- 
tended his first convention, in Milwaukee, in 1924. He 


the American Electroplaters’ 


has been particularly active in its Detroit Branch, 
holding a number of offices. At present he serves as a 
very energetic President. In 1948 he was elected to 
the Executive Board of the Society and now holds the 
position of Second Vice-President and Membership 
Chairman. Those who have followed his activities on 
the Board can testify to his clear thinking on difficult 
problems and his willingness to work hard in carrying 
out decisions. He has been particularly interested in 
the promotion of the Society, and for that purpose has 
recently prepared a slide-illustrated talk which shows 
its manifold activities. It will be presented at all 
Branches. 

A well-rounded personality, Mr. Nixon finds some 
time for relaxation, with music and with reading as 
well as on the golf course. In 1924 he married Char- 
lotte Davis in Racine. They have one daughter, 14, 
and four sons, 18-24. The youngest son may follow 
in his father’s footsteps, being a chemical engineering 


student at the University of Michigan. 
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4_™. CASTINGS 


em s\ 


his story, kindly furnished 


R. Cala , alee Vi 
Presiden? gives some ide 
the magnitude of the opera- 
tions and of the controls re- 
to c plated 
igh quality. 


j 


The diecasting method of parts manufacture has 
grown steadily in scope and importance. There are 
numerous reasous for this, of which the following are 
of spec ial significance 


1. The method lends itself to rapid and economical 
repetitive production of from usually about 1000 
parts to any desired number, generally with only 
nominal charges for upkeep of dies. 

An almost infinite variety of shapes can be pro- 
duced, including such that are so complex that 
a final assembly will consist of fewer pieces re- 
quiring a lesser number of operations than if 
other manufacturing methods were employed. 
The parts can be provided with integral fasten- 
ing elements to facilitate rapid assembly with 
mating parts, thereby eliminating the need for 
separate fasteners, 

The method is capable ol producing parts hav- 
ing such remarkably close dimensional limits and 
with holes so accurately cored that little if any 
machining is needed 

Sections may be made much thinner than by 
sand casting. 

Parts can be had in numerous alloys affording a 
variety of properties to meet a wide range of re- 
quirements. 

The physical properties of diecastings are superior 
to those of the same or corresponding alloys cast 
in sand molds, 

Diecastings can readily be furnished with inserts 
of other metals or of nonmetallic materials, cast 
in place or applied afterwards. 

The surfaces as cast may be so smooth and free 
from irregularities that the cost of finishing is low. 
Diecast parts are capable of taking and retaining 
a variety of finishes, including electroplated and 
anodic finishes, as well as many types of organic 
finishes, 


It is against this background that the Doehler- 
Jarvis Corporation during the last forty-five years has 
grown from acorn size to become the largest company 
in the diecasting industry. [It now has six plants, in 
Toledo, Ohio; Grand Rapids, Michigan; Chicago, IIli- 
nois; Pottstown, Pennsylvania; and Batavia, New 
York. Of these, four are devoted to the production of 
diecastings and two to finishing. 

The Grand Rapids plant, in which most of the pic- 
tures were taken, is a finishing plant exclusively. It 
has eight straight-line and four rotary buffing ma- 
chines, as well as numerous semiautomatics and single- 
purpose machines designed for buffing special parts. 
For plating there are four fullautomatic copper-nickel 
and four fullautomatic chromium plating units and a 
so-called still department for difficult parts that can- 
not be plated to required specifications in the auto- 
matics. In addition there are a fullautomatic nickel- 
chromium machine for plating brass stampings and a 
barrel zine plating department. 

The capacity of this plant is probably as large as 
that of any in the country, with an average of 300,000 
diecastings being finished daily. “Most departments 
are on a two-shift basis. 
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A large diecasting machine 
with the operator holding a 
casting. Present-day tech- 
niques make it possible to 
east such large parts in zine 
alloy and obtain sound cast- 
ings which can be finished 
satisfactorily. Usually the 
only polishing is on the 
parting line Trimming, 
filing and machining, if 
necessary, precede finishing 
to eliminate possibility of 


scratches. 


Straight-line buffing ma- 
( hines are employed for long 
parts. Many devices ar 
used to hold the parts to 
the fixtures and to turn 
them from one side to the 
other as they progress down 
the line. The buffs are lo- 
cated in different positions 
and with different direc- 
tious of rotation to permit 
complete buffing on the 
machine. Some parts have 
to be touched up on a hand 
buff. The cover picture 
shows another straight-line 
buffing machine 


Circular buffing machines 
with from 10 to 12 buffing 
heads are employed for 


small parts, such as door 
handles and window regu- 
lators. Use of liquid tripoli 
instead of bar compounds 
gives considerable material 


saving. Continuous opera- 
tion requires three men: 
one for loading, one for 
unloading, and one to con- 
trol the positions of the 
buffs. 
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I hove \ small portion of a racking and unracking 
plating 
aluminum tote 
has repl wed steel tote 
the Corporation and in 


section which 


made in the 


many other conce 


feeds 
chines The light-weight diecast 
Batavia plant, 
boxes throughout 


ris 


two fullautomati 


plants 


Top left: View of nickel tank (empty) of a Hanson- 
Van Winkle-Munning elevator-type fullautomatic cop- 
per-nickel plating machine. Features include emulsion- 
type cleaning, cathode agitation, Duriron and Karbate 


heat exchangers, temperature controls, automatic 
solution-level controls. Total minimum thickness of 
copper plus nickel on indoor automotive hardware 
is usually 0.0005-0,00075 inch, on outdoor hardware 
0.0008-0.0015 inch depending on the position of the 
part on the automboile and customer's requirement. 


Top right: Section of a F. B. Stevens lift-arm-type 
fullautomatic machine for chromium plating. These 
units also are equipped with automatic temperature 
and solution-level controls. 


Boltom left: Hoist line for plating special diecastings 
includes a cleaning cycle, five copper and seven nic kel 
tanks. It is used for intricate shapes and parts re- 
quiring extra heavy plate thickness. 


Bollom right: Lift-arm-type F. B. Stevens fullauto- 
matic machine for nickel-chromium plating of brass 
stampings. It cleans, plates and dries daily from 
80,000 to 100,000 stampings, which may be as-stamped, 
barrel burnished, or buffed. 
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Line of motor-generators for one 
copper-nickel automatic. Most 
generators, largely 9-volt, 25° (¢ 
temperature-rise units, are enclosed 
in dust-free rooms. Total amount 
of current required in the two fin- 
ishing plants is about 300,000 am- 


peres. 





Partial view of steam-power plant 
showing four boilers. Each is cap- 


able of producing 500 boiler horse 


pr ywers, 


Many chromium plated diecastings 
are partially painted with synthetic- 
type paint and baked. This is a 
section of the paint room showing 


several water spray booths. 


Paint shield with electroformed 
mask which fits the part perfectly 
so as to eliminate high-lighting by 
hand after spraying 
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Successful production of 
zinc-base diecastings that 
will keep their physical 
properties and be suitable 
for plating requires that 
each heat be checked for 
impurities. Tin, lead, cad- 
mium, iron, magnesium, 
aluminum and copper con- 
tents are kept within very 
close limits. This particular 
Bauch & Lomb = quartz 
spectrographic equipment 
is located in the Toledo 
diecasting plant. 


The analytical laboratory 
runs about two hundred 
analytical determinations 
daily and regularly deter 
mines plate thickness on 
all parts to make certain 
that customers’ specifica- 
tions are being met. Three 
girls and three men devote 
their time to such routine 
control or to experimental 


work. 


Far left Part of experi- 
mental-plating section. The 
tanks in the background 
hold 18 gallons each and 
serve for the second step 
following beaker experi- 
ments and for regular con- 
trol of throwing power, de 
posit ductility and treat- 
ments required by copper 
and nickel baths in’ the 
plant. 


Another section of experl- 
mental laboratory, with 
tanks holding 85 gallons, 
large enough to plate a 
rack of standard A.S.T.M. 
test pieces for outdoor ex- 
posure. They are also used 
in the third stage of devel- 
opment and checking fof 
process before they are put 
into production. 
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THE UDYLITE-MALLORY RECTOPLATERe 


JUST TEN YEARS AGO, Udylite pioneered the first stand- 
ardized rectifier, a self-contained unit that could be set 
up singly or in multiple to meet varied amperage re- 
quirements. This the first standardized rectifier ever 
made—was a major step toward more economical and 
versatile plating shop equipment. For the first time a 
standardized unit was available which could be used as 
a single unit or could be installed in a series of units 
to handle practically all plating jobs. Up till then shop 
rectifiers were expensive custom-built models which 
could be used for only one type of operation. 


Ten years later with over 7,000 sold, these standardized 
Udylite-Mallory Rectoplaters are still in production. 
They have been so soundly engineered, so efficiently de- 
signed that it has been necessary to make only minor 
modifications during the entire decade of production. 
Every Udylite-Mallory Rectoplater built has embodied 
the high standards of Udylite-made equipment 

And vital parts of each unit— transformer and bridges 
are completely interchangeable. 


Add up this outstanding record of dependability effi 
cient, modern design--easy interchangeability of parts 
rugged Udylite construction—and you'll find that 
the total means real plating shop performance. This is 
just one of the many developments in the plating indus 
try which Udylite has pioneered. Your nation- 
wide Udylite Technical Team will gladly show 
you many ways where Udylite can assist you in 
solving your plating problems. Write The 
Udylite Corporation, Detroit 11, .Michigan 

Offices in principal cities. 


THE 


UDYLITE REGULATOR iu a 

The Udylite-Mallory Regulator - g os 
is built in four sizes to control * id 

One, Two, Four or Six Recto a ‘ 


platers. It is placed in the line 
ahead of the Rectoplaters and 


will vary voltage output without , CORPOR bales. 
loss in 24 steps from maximum A 


to 20% of DC bus voltage 


DETROIT .11, MICHIGAN 


MOTOR GENERATOR SETS * SWITCHES * RECTOPLATERS * RHEOSTATS * PLATING SUPPLIES * FULL AND SEMI-AUTOMATIC 
PLATING EQUIPMENT * TANKS & TANK LININGS * PLATING BARRELS * AUTOMATIC POLISHING AND BUFFING MACHINES 
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2 ... HERE’S THE STORY 


’ The Metal— The Parts— The Finish— 
LOW BRASS CAPS AND SHELL OLD BRASS 


soft brass wire wheel 


‘z i /> simple 2-step 
a ° (2) Lacquer 
| finishing process 


<>) eee and here's the @ Lea Compound Grade “F’’ on a 





tHe LEA manuracturine co. 


LEA MFG. COMPANY OF CANADA, LTD. | 








This operation is typical of the fast, eco- you how to get a better finish, faster and at 
nomical finishing possible through the lower cost. Just send test samples and 


selection and use of the proper Lea method desired finish specifications to our labora- 


and Lea Composition . . . methods and tory here in Waterbury. 
compositions widely used in the metal 
finishing field. 
. BURRING, BUFFING 
Would you like to have us study your . 
y3 AND POLISHING... — 
finishing operations? Perhaps we can show MANUFACTURERS AND _ 
SPECIALISTS IN THE DE- 
VELOPMENT OF PRO. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 35 DUCTION METHODS, 


. EQUIPMENT AND 
COMPOSITIONS. 





16 Cherry Ave., Waterbury 20, Conri. 


370 Victoria Street, Toronto 2, Canada 








CHEMCLEAN BREVITIES 


Gacts Without Frills 


BURNISH-ALL 





A proven all-around burnishing compound for all metals: 





Steel—Copper—Brass—Aluminum— Nickel—Die Castings— 
Lead—Gold—Silver. 


Rapid action. 
High lustre. 


Effective in self-rolling or with burnishing medium in all 
types of equipment. 


Safe, simple and easy to use. 
Efficient but not critical. 


Low first cost— low operating costs. 


Thats the Story 


Price in 350 lb. barrels, 18¢ per lb., f. 0. b. plant. 


Send for a trial lot—40 Ibs. at 25c per lb., f. o. b. plant. 





CHEMCLEAN PRODUCTS CORP. 


Manufacturers of Industrial Cleaners, Strippers and Chemical Specialties 
Dept. P-Ja-1 
64 Sixth Avenue 
New York 13, N. Y. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 37. PLATING 





PHOTOELECTRAC 
COLORIMETRY 


RAFFAELE F, MURACA 
Chandler Chemistry Laboratory, Lehigh University, 


Bethlehem, Pennsylvania 


THE USE OF colorimetric procedures in analysis is Fig. | 
such an accepted pra tice in modern technology that 
their application to electroplating baths, blood analy- 
sis, and many other problems is now familiar to all 


, are really color comparators, since the y are 
used to determine when two solutions present the 
same color sensation to the eye. One of these solutions 
is of a known concentration of the substance being 
investigated, while the other solution is of unknown 
concentration. The depths of the solutions are ad- 
justed until the colors match to the eve. When they 
match, then: 


chemists. The photoelectric colorimeter is the indis 
pensable tool in this form of analysis, and it is the pur- 
pose of this article to explain in simple terms the 
development, construction, and principle of operation 
of this instrument. 

The various methods of estimating relative color Concentration of unknown Depth of known 
inte ies » alres e iscusse Se S - : 
intensiti have already been discussed by Serfass and Concentration of known Depth of unknown 
Levine , as well as by many others 7, and the laws 
ol colorimetry have been concisely Stated and dis Obviously. the accuracy of this method depends 
cussed by these authors. Of interest in this discussion wees : ngs F 
: Beer's | ' hicl : upon the sensitivity of the eye, fatigue, experience, and 
s L rt-Beer’s law , Ww i Ww ‘ ; 
is Lamb rt — wT Gy, Wee May Be wrnten colorblindness of the operator. In fact, all methods 
mathematically as 


Be. 
where ; is the ratio of the intensity of the incident 


light to that of the transmitted light that passes 
through a thickness | of a solution of concentration c. 
The constant k, called the extinction coefficient, is a 
characteristic of the colored substance and varies with 
the color of the light that is used, i. e., its wave- 
length. Generally, the extinction coefficient is of little 
use in practical colorimetry except that its presence 
in the expression for Lambert-Beer’s law shows that 
this law is exact only when light of a single wave 
length is used. Thus, one must use monochromatic 
single-color) light or approach monochromaticity by ‘to: me 
the use of color filters if accuracy is to be achieved. A 
This law holds only for clear solutions; turbid solu- " 


tions scatter light and so reduce the intensity of the Fig. 1. 


Diagram of a Duboscq colorimeter. The 
transmitted light to an incorrect value. 


depths of the solutions are varied unlil the field of 
Visual colorimeters, such as the Duboseq unit vision ts uniformly illuminated. (A) mirror 
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Fig. 2. Simple photocell circuit and analogy to 
human eye 1) meter, (B) photocell, (C) tubes, 


D) lamp, (EF) eye, (F) brain 


of optical comparison are subject to these errors. 
Nevertheless, visual colorimetry will give surprisingly 
accurate results in the hands of experienced operators. 

The chief advantage ol photoelec tric colorimeters is 
the absence of the personal equation. The only re- 
maining errors are those due to choice of method, dilu 
tion, sampling, etc., on the assumption that the errors 
present in photoelectric instruments can be made 


insignificant. 


Dinecr-ReapiInc PHororLectrRic COLORIMETERS 

The simplest form of the photoelectric colorimeter 
is shown in Fig. 2 where an analogy to the human eye 
is also indicated. Just as the eye receives and relays 
to the brain the amount of light passing through the 
solution, the photocell receives light and generates a 
proportional amount of electricity that is transmitted 
to a meter. 

By comparing the amount of light transmitted 
through a colorless solution to that transmitted through 
a colored sample, both the eye and the cell can perform 
the analysis. However, while the eye cannot distin- 
guish between, say, 80 and 90 per cent transmission, 
the photocell meter is capable of giving numbers that 
are quantitatively related. The photocell used in this 
type of circuit is called a barrier-layer cell; it generates 
electricity from the light that falls upon it. 

The simple photocell circuit of Fig. 2 has many dis- 
advantages and is subject to many errors. First of 
all, the lamp voltage is unregulated Since the main 
voltage may vary 10-15 per cent and the luminous 
intensity of a tungsten lamp varies as the fourth power 
of the voltage supply, it is obvious that the photoelec - 
tric current will be anything but steady during a 
measurement The addition of voltage-regulating 
transformers will reduce voltage variations to about 
1 per cent, but even this is objectionable for many 
purposes. The use of batteries is a plausible solution; 
however, it will be shown in the course of this discus- 
sion that the cost of their upkeep and replacement 
can be avoided by the choice of a suitable circuit 
design 

The operation of the device shown in Fig. 2 is 
rather simple. At the start, a tube containing only 
the clear solvent is introduced into the light path and 
the lamp rheostat is adjusted until the meter reads 
full scale. When the tube containing a colored sub- 
stance is introduced, the amount of light reaching the 
photo ell will be less than before and the meter detle« 
tion will be correspondingly lower. By introducing 


solutions of several known concentrations and plotting 
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meter readings vs. concentration one obtains the re- 
quired calibration curve. The unknown sample can 
then be analyzed by an analogous procedure. 

The use of a light rheostat not only varies the in- 
tensity of light but also its color, making compara- 
live measurements subject to error. Variable meter 
shunts in place of lamp rheostats have been used to 
avoid this source of error; however, even they can in- 
troduce errors due to the varying loads that are im- 
posed on the cell. The effect in this instance is made 
evident by the nonlinearity of the response. 

The color-temperature effect due to the lamp rheo- 
stat can be eliminated by use of an adjustable dia- 
phragm. In this system, the lamp intensity is kept 
constant, and the amount of light reaching the photo- 
cell is controlled by an aperture diaphragm. One 
drawback that remains in all circuits in which photo- 
cells are employed is the necessity for sensitive gal- 
vanometers or delicate micro-ammeters to measure the 
feeble electric currents that are encountered. 

This device uses uncollimated (nonparallel) light that 
is far from being monochromatic; as a result, Lambert- 
Beer’s law cannot hold. Uncollimated light is objec- 
tionable since the refractive indices of the liquids in 
the sample and in the unknown may be different; the 
round tubes that are used in most colorimeters act as 
lenses and will illuminate different areas of the photo- 
cell, depending on the liquid in the tube. Since no 
photocell has a strictly uniform sensitivity over its 
whole surface, noticeable errors will be introduced. 
Flat-sided containers will eliminate the effect of un- 
collimated light. The polychromatic light emanating 
from the lamp can be made nearly monochromatic 
by the use of one of a series of light filters available for 
the instrument. 

Consider a hypothetical compound having an ab- 


sorption as shown in Fig. 3. 


This figure shows that 
when a light beam having all the wavelengths between 
360 my and 720 my ispassed through a solution of this 
compound, only the band of wavelengths between 


180 mu and 520 my will be absorbed. If this absorption 
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Fig. a. Absorplion curve of a hypothetical sub 
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constitutes 10 per cent of the total incident light, the 
photoele« tric colorimeter would not give a large deflec- 
tion: it is insensitive. However, when a light beam 
containing only the wavelengths between 480 mu and 


° 
° 





\} 
id a 


400 500 600 700 
WAVELENGTH, mu 


TRANSM. 





. Fig. 4. Transmission curves of the three most 
used colorimeter filters. From left to right: blue, 


green, red 
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520 my is passed through the same solution, all the 
luminous energy will be absorbed and the meter de- 
flection will be full scale: the sensitivity of the col- 
orimeter has been increased tremendously by the use 
of a filter. The relationship between the correct filter 
ind the absorption of the solution is shown in Fig. 3. 

Another important purpose of filters is to block out 
the effect of other compounds. For instance, if an- 
other compound absorbing only around 650 my were 
also present, it would have no effect since light of 
that wavelength is not passed by the filter and no 
absorption could occur; thus, any decrease in trans- 
initted light can only be due to a compound which 
absorbs light transmitted by the filter in question. 

The transmission curves of several commonly used 
filters are shown in Fig. 4. Generally, filters are col- 
ored glass or gelatine plates that allow certain bands 
of wavelengths to pass and absorb the other wave- 
lengths. The correct choice of filter is governed by 
the particular compound, for which the analysis is to 
be made. In general, the filter should transmit that 
portion of the spectrum that the solution absorbs. 
Thus, a red filter should be used for a blue solution 
and a blue filter should be used for a red solution. 
Occasionally, a solution that appears of one color to 
the eye actually absorbs most at some other color; for 
example, potassium permanganate solutions are red- 
violet to the eye but absorb strongly in the green. 
The choice of filter for such substances is best deter- 
mined by inspection of their spectrophotometric curves. 

The arrangement shown in Fig. 5 is more satisfac- 


It em- 
bodies most of the corrections that were suggested in 


tory than the rudimentary system in Fig. 2. 


the previous discussion. In spite of these improve- 
ments, even this system must be calibrated for every 
solution that is to be measured. For the calibration 
of the instrument, it is customary to plot the loga- 
rithms of the transmissions of a series of samples 
wainst their concentrations. The results are found to 
give a straight line, departing only if Lambert-Beer’s 
law is not followed (Fig. 6). 

\ vacuum phototube, amplifier and meter can be 
used instead of the barrier-type cell and galvanometer. 
Phe diagram in Fig indicates the electrical circuit 
that rey laces the simpler one in Fig. 5. Vahuum photo 
tubes require an external voltage source for operation, 
the current flowing through the phototube being pro 
portional to the amount of light falling on its sensitized 
surface. The current passed by the phototube flows 
through a resistor R-5 in Fig. 7, and the resulting 
voltage developed across the resistor (E In 
applied to the grid of a vacuum tube, V. Since the 
vacuum tube is in one leg of a 


Is 


bridge network, any 
change in the current flowing through V that is in- 
duced by the grid voltage upsets the bridge balance, 
and the meter indicates the degree of unbalance. 
This circuit embodies another method of voltage 
control, viz., the use of a voltage regulator tube giv- 
ing control within | per cent. For successful opera- 
tion, the vacuum tube V must be operated along the 


i) 





straight-line portion of its characteristic curve, and 
the tube should not show a change of characteristics 
with age. Although voltage control is incorporated in 
this design, no provision is made for controlling the 
filament voltage of the vacuum tube VY, and large 
fluctuations of the mains voltage are reflected in an 
instability of the meter readings 

The circuits of Figs. 8 and 9 place less dependence 
upon the voltage stability of the bridge supply. They 
are examples of the so-called “balanced bridge cir- 
cuit” that is widely used today. It can be shown that, 
theoretically, the circuit of Fig. 9 is twice as sensitive 
as that of Fig. 8, and this is suflicient reason to tol- 
erate the use of a battery for the phototube supply. 
The drain on this battery is so small that its life in 
this circuit is essentially its shelf-life. When the cir- 
cuits in Figs. 8 and 9 are near balance, they are rela- 
tively insensitive to voltage fluctuations because each 
vacuum-tube amplifier “sees” the same change and 
the bridge balance is not affected. Both of these cir 
cuits have exceptional sensitivity but are affected by 


variations ol lamp mitensity. 


DIFFERENTIAL Puorocett Circuirs 

The primary prerequisite for the operation of all of 
the circuits that have been discussed up to this point 
is constancy of illumination. It has been indicated 
that the use of either a constant-voltage transformer 
or of a battery will give the desired result by make- 
shift and expensive methods The “differential” 
photocell circuit in Fig. 10 obviates the need of a sta- 
bilized light source Light from the lamp passes 
through identical lenses and filters and falls upon two 
matched photocells connected in series. Any varia- 
tion in the light source causes equal and opposite 
currents to flow into the meter and cancel each other; 
the result is an insensitiveness to voltage fluctuation. 
In use, the solvent is placed in both tubes and the 
diaphragms are manipulated to give a zero reading on 
the meter. When a colored solution is put into one 
tube, the change in intensity of the light striking the 
one cell will cause a meter deflection. The meter is 
rebalanced by manipulating the other diaphragm 
which is calibrated in arbitrary units. Either photo- 
emissive (barrier) or photovoltaic cells can be used in 
differential circuits as indicated in Figs. 10 and 11. 
The simplest method of getting identical optical sys- 
tems for the differential circuit is to use the same 
filter, lens, and lamp. The optical systems shown in 
Fig. 12 indicate the methods used in various commer- 
cial colorimeters. 

\ drawback in the construction of differential photo- 
cell circuits is the necessity of having the two cells 
exactly matched with respect to aging characteristics, 
spectral and thermal response, and fatigue. However, 
modern production methods have tended to reduce 
this factor. 

Most of the colorimeters that have been discussed 
so far employ a meter to read differences in light in- 
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Fig. 8. Bridge circuit with vacuum phototube (A 
lwo vacuum-lube amplifiers (V), and vollage- 
regulator luhe (4 


Fig. 9. Bridge circuit similar to thal in Fig. 8 
but twice as sensitive. Ballery drain is negligible 
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Fig. 10. Differential photocell circuit with photo- 
emissive cells (A) and calibrated diaphragms (B) 


Fig. 11. Differential circuit using photovoltaic 
tubes (A) 


(fl) 


Fig. 12. Three oplical systems used in commer- 
cial colorimeters 
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k iq. 13. 


principle. 1) polentiomeler, (B) galvanometer 


Photocell circuit employing slide-back 


used as null instrument 


tensities A--circuit using only one photocell and 
employing the so-called “‘slide-back” principle is 
shown in Fig. 15. Instead of the meter readings, the 
angular rotation of a potentiometer is calibrated. In 
this arrangement, the output of the photocell is bal- 
anced out by the application of voltage from the 
potentiometer. The galvanometer is merely used to 
indicate the balance point. A null instrument of this 
type is exceptionally linear since, at balance, no cur- 


rent is withdrawn from the photocell. The usefulness 


Fig. 14. Slide-back photocell circuit with dia- 

phragm control. 1) diaphragm, (B) sample 

lube, (C) photoemissive cells, (DD) null instrument, 

R-1) constant resistor, (R-2) graduated slide-wire 
resistor 


of this circuit as shown depends upon the stability of 
the battery, for the original calibration is meaningless 
if the potential of the battery shifts. Naturally, the 
voltage will drift and so the circuit is nearly useless 
for practical purposes. 

However, the principle of the circuit of Fig. 13 can 


TABLE I. CHARACTERISTICS OF COMMERCIAL PHOTOELECTRIC: COLORIMETERS 


The order in the table is of no significance; “P. C.” 


is used as an abbreviation of photoelectric colorimeter 





Name Manufacturer 


Evelyn P. C. Rubicon Co., 


Philadelphia, Pa. 


Lumetron P. C, 
Series 400 


Photovolt ¢ orp., 
New York ¢ ity 


Lumetron P. C. 


Model 402-E 


Photovolt ¢ orp., 
New York City 


Klett Mfg. ca. 
New York City 


kK lett-Summerson 


I. Leitz, Ine., 
New York ¢ ity 


Rouy Photrometer 


Pfaltz & Bauer, Inc., 
New York City 


Lange P. C, 
Univ. Model II 


B a iner- lass Insts., 


Ine.., New York Ci 


Brox iner- lass 
Clinical Analyzer 


Fisher Scientific Co., 
Pittsburgh, Pa. 


Fisher Elect ro- 
Hemometer 


Fisher Scientific Co., 
Pittsburgh, Pa. 


Fisher Electro- 
photometer 


Coleman Insts., Inc., 
Maywood, IIl. 


Coleman Junior 
Spectrophotometer 


Coleman Insts., Inc. 


Maywood, Ill. 


Coleman Photo- 


Nephelometer No. 7 





Circuit 


Optics Remarks 
Kheostat is used for lamp 
control instead of dia 
phragm 


Kkither constant-voltage 
transformer or battery is 
used 


Fig. 12 Circuit of Fig. 14 is used 
bottom with one photocell con- 
nected in reverse 


Fig. 14 
Photocell turning in light 


path is used instead of 
diaphragm 


Kheostat for lamp control is 
used instead of diaphragm 


Rheostat for lamp control 
is used instead of dia 
phragm: has built-in filter 
for blood 


Fig. 12 
(bottom 


Embodies a simple mono- 
chromator 
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be used if the battery is replaced by a photocell. The 
arrangement is shown in Fig. 14. At the start, a tube 
containing pure solvent is put in front of one photo- 
cell; with the slidewire at zero, the diaphragm in front 
of the other cell is manipulated until the galvanometer 
reads zero. Obviously, both cells must be receiving 
the same amount of light and the voltage developed 
across each resistor will be the same. If the tube with 
the solvent is replaced by a tube containing a colored 
solution, the sample photocell will receive less light 
and the voltage developed across the resistor R-1 is 
less than that across R-2. Consequently, the slide must 
come down on R-2 to pick off a lower voltage to bal- 
The slide-wire readings are 
Naturally, this 


system is self compensated for line-voltage changes, 


ance the galvanometer. 


calibrated against standard solutions. 


for it embodies the principles of a differential circuit. 
Generally, the slide-wire drum is calibrated loga- 
rithmically so that its readings are directly propor- 
tional to concentration; a plot of dial readings vs. con- 
Although the 


circuit in Fig. 14 is operationally the same as the one 


centration will thus give a straight line 


in Fig. 13. the cells in Fig. 14 must always deliver 
current while that in Fig. 13 does not deliver current 


at balances 


Fig lo 


frical compensation R-1) variable resistor for 


Slide-back photocell circuit with elec 


intlial balancing, (R graduated — slide-wire 


resistor 


The circuit in Fig 
14 except that it is electrically compensated, i. e., the 


15 is similar to the one in Fig. 


initial balance is achieved by the use of the variable 
resistor R-2 instead of a diaphragm. Other schemes 
of achieving the initial balance involve the use of 
variable lamp distance, Polaroid dises, and variable 
light intensity 

Fable | summarizes the circuits employed in com 
iailable instruments The order in’ the 


tabk is random ind is not to ln taken as indie itive ol 


mercially 
the relative merits of the instruments 


TURBIDIMETERS, NEPHELOMETERS, AND 
FLUOROPHOTOMETERS 
Phese instruments involve the same electrical and 


optical systems as are used in colorimeters It is a 


relatively sinple matter to transform one from the 


other by minor changes 
Turbidimeters are used for measuring the trans- 


mission of stable suspensions In general, any col- 


58 


Fig. 16. 
B) diaphragm, (C 


Vephelomeler diagram. (A) filler, (B) 
pholoemissive cells 


orimeter may be used for this purpose. Since the rela- 
tion of concentration of a suspension to transmission 
is quite complex and not necessarily linear, it is abso- 
lutely necessary to calibrate the instrument for each 
analytical method. 

The principle of the nephelometer is indicated in 
Fig. 16. In this case, the light that is reflected at 
right angles from the suspension is measured. This 
light comes from the reflection of incident light by the 
particles in suspension. 

In fluorophotometry, the instrument that is em- 
ployed is identical with a nephelometer except that an 
intense beam of monochromatic ultraviolet light is 
used for illumination of the sample. Special photo- 
cells may be necessary in some instances. 

Certain substances fluoresce, i.e., transform the 
invisible ultraviolet light to visible light, and the solu- 
tion under test is thus made to “glow”, or fluoresce. 
The amount of fluorescence is proportional to the 
concentration of the substance present and is meas- 
ured by the photocell. Fluorophotometers have been 
used extensively in the assay of certain vitamins like 
riboflavin (Be) and thiamin (B 


ERRORS IN PHOTOELECTRIC COLORIMETRY 

Although the photoelectric colorimeter has greatly 
reduced the errors that are common to visual-compari- 
son methods, many other causes for error still remain. 
\ most common error that has been frequently over- 
looked is stray light. In general, the design of modern 
colorimeters prevents this error ; nevertheless, i color- 
imeter must not be used in direct sunlight or where 
strong light may fall on the sample cells. Dust may 
interfere by entering the lens systems, or chemical 
films may coat the whole optical system. Temperature 
affects the stability of the instrument, so that the lamp 
should be turned on for a few minutes to allow the 
mechanical, electrical, and opti al components to come 
to equilibrium before measurements are made. Barrier 
photocells are usually rendered unstable or even de- 
stroyed by excessive heat. 

Another source of error is the sample tube. Since 
test tubes are sometimes used in colorimeters and are 
subject to wide variation in wall thickness as well as 
tube diameter, the same tube should be used for stand- 
ardization and measurement. This tube should be care- 
fully selected by repeated trials in the colorimeter; 
rotation of the tube should have no effect on the 
meter deflections. Although the errors can be kept to 


Continued on page 68 
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PREPARATION OF HIGH-CARBON STEEL FOR ELECTROPLATING 


a tentative recommended practice 


A.S. T. M. Designation: B242—19T Issued, 1949 


This Tentative Recommended Practice has been ap 
proved by the sponsoring committee and accepted by the 
American Society for Testing Materials in accordance 
with established procedures, for use pending adoption as 
standard. Suggestions for revisions should be addressed 


lo the Society alt 1916 Race Street. Philadelphia 3. Pa 


SCOPI 

1. (a) This recommended practice is intended as an 
aid in establishing and maintaining a preparatory 
cycle for electroplating on high-carbon steel (Not 
which will reduce hydrogen embrittlement to a mini 
mum and will secure maximum adhesion of the elec- 
trodeposited metal. For the purpose of this recom 
mended practice steels containing 0.35 per cent of 
carbon or more, and case-hardened low-carbon steel, 
are defined as high- arbon steels. There is no gener 
ally recognized definite carbon content dividing high 


from low-carbon steels for electroplating purposes. 


Nott Electroplating of plain high-carbon steel introduces 
problems not found in similar operations on low-carbon steel 
During the cleaning and plating cycle high-carbon steel differs 
from low-carbon steel in regard to its greater tendency to be 
come embrittled and the greater difficulty in obtaining maxi 
mum adhesion of the electrodeposit The preparation of low 
carbon steel for electroplating is covered in the Tentative 
Recommended Practice for Preparation of Low-Carbon Steel 


for Electroplating (A. S. T. M. Designation: B183 


b) This recommended practice does not apply to 
the plating of alloy steel. For methods of chromium 
plating directly on steel see the Recommended Prax 
tice for Chromium Plating on Steel for Engineering 


Use (A.S. T. M. Designation: B177 


NATURE OF STEEI 
2. (a) Hardness.—High hardness is a major cause 
of cracking of the steel during or after plating The 


recommended maximum hardness range for classes of 


‘Under the standardization procedure of the American Society 


products depends on their geometry and service re- 
quirements (Note). Parts hardened by heat treatment 
should be inspected before plating for the presence of 
cracks by a suitable method, such as magnetic or 


fluorescent powder inspection. 


Nott Some examples of parts and Rockwell hardness 
ranges are as follows 
Rockwell 
Hardness Range 
CAS to C48 
CA5 to C53 


Small instruments parts C52 to C55 


Springs 


Spring washers 


Parts to be chromium plated for engmeer 


b) Hydrogen Embritllement.—Dilliculties resulting 
from hydrogen embrittlement increase with increasing 
hardness, whether produced by heat treatment or cold 
work. Difficulties, during or after plating of hardened 
high-carbon steel parts, may in some cases be mini 
mized without material change in hardness by baking 
at 400° F (205° (¢ 


ly hour at temperature. 


in a suitable medium for at least 


c) Surface Orvidation.—\n order that subsequent 
treatments be facilitated, every reasonable precaution 
should be taken throughout the processing to limit 
oxidation or scale formation. In particular cases pre- 
plating with copper to a minimum thickness of 0.0005 
inch may assist in maintaining a preferred surface 
through the heat treatment. A nonoxidizing atmosphere 
should be maintained in the furnace. This copper is 
to be removed prior to the regular plating cycle. Care 
should be used in oil-quenching parts heat treated in a 
salt bath, to prevent the charring effect that can be 
caused by salt bath drag-out. Proper lead-bath quench 
ing results in only slight oxidation. 

d) Sleel Quality. 


be characteristic of the requirement of the product 


The quality of the steel should 


for Testing Materials this recommended practice is under the 


jurisdiction of the A.S. T. M. Committee B-8 on Electrodeposited Metallic Coatings 


Accepted by the American Society for Testing Materials at annual meeting, June, 1949 


Society through its Executive Board, November, 1949 
51949 Book of A.S. T. M. Standards, Part 2 
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Approved by American Electroplaters’ 





The steel should be free 
from injurious surface defects and of at least average 


and the plating operation. 
cleanliness. 


PREPARATION OF STEEL, GENERAI 


3. (a) Preparatory Trealmenls.—A wide variety of 


surface conditions are encountered in high-carbon 
steel articles to be electroplated. The surface may 
require the removal of one or more of the following 
contaminants: grease, oil or drawing compounds, 
burned-in oil scale, light to heavy treatment scale, per- 
meable oxide films, emery and fine steel particles re 
sulting from the grinding operation. The removal of 
such contaminants is accomplished by one or more of 
the following pretreatment procedures where appli 
‘ ible 

and caked- 


on dirt by precl mine before the part enters the 


1) Substantial removal of oil, grease, 
plating evel ippli« ible in all cases 
2) Mechanical treatment of the surface by tum- 
bling, sand or grit blasting, vapor blasting, or grind- 
mg optional 

}) Final and complete anodic cleaning in an elec- 
trolytic alkali cleaner 

| Acid treatment in 


move the last trace of oxide and scale. 


acid to re- 
I his should 


be avoided for spring temper and case-hardened 


hydro hlori 


parts. This treatment also removes residual traces 
of lead that may be present following proper lead 
bath quenching 

>) Smut removal by cyanide dipping or by 
modic treatment in cyanide or alkali 

6) Final preparation for plating may be accom 
plished by an anodic etching treatment in: sulfuric 
wid (used whenever possible in the interest 
vield and adhesior 

Conditioning of the surface to be plated may 

accomplished, where necessary for the plating 

ess, by a short dip or rinse in a solution equiva 


plating solution without its metalli 


Inadequate rinsing after each solu 
itment step the recognized cause of a larg 
ol plati difliculties Not enough rinsing is 
i most pretre itment eveles 
Prelrealmer / 


mig hydrogen eneratior 


All processing steps involy 
must be designed to operate 
for a minimum length of time, in order to assist in lim 
iting hydrogen embrittlement of the high-carbon steel. 

d) Contro All pretreatment steps should be ear 
ried out with solutions that are maintained in good 
working condition by control of composition and con 
taminants, and used under conditions of time. tem 
perature and current density specified to meet the 
requirement of the work being processed 
e Design.—Dependir 


requirements for the particular high-carbon steel parts 


e) Pretrealment ¢ upon the 


to be plated, a minimum cycle should be selected from 
the general steps listed in Parag iph (a Different 
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classes of materials require selected process steps com- 
bined into pretreatment cycles of greater or lesser com- 
plexity according to the condition and properties of 
the material. The minimum number of steps neces- 
sary to accomplish the plating satisfactorily is recom- 


mended. 


PRELIMINARY PRETREATMENT PROCEDURES 
1. (a) Applicalion.— Degreasing and mechanical sur- 
face treatment are necessary only where the high- 
carbon steel parts are grossly contaminated to sueh an 
extent that otherwise the burden imposed on the pre- 
treatment cycle would impair its efficiency, increase 
its complexity, and tend to prevent the attainment of 
The overall cost of 


the plating process is usually reduced by using the 


the required quality of plating. 
preliminary treatments where applicable. Oil, grease, 
dirt, drawing compounds, burnt-in oil, heavy scale, 
emery and steel partic les are typi al of the gross con- 
taminants encountered. 

b) Precleaning.—Solvent-degreasing with clean sol- 
vent, spray washing, or emulsion cleaning, followed by 
elec trolytic or soak alkali cleaners are recommended. 
rhe former types are preferred to reduce the burden 
on the alkali treatments. Soak alkali cleaning is usual 
for parts that are to be barrel plated Electrolytic 
cleaning should always be anodic where the control of 
embrittlement is a problem 

c) Stress Relief Trealment.-Low-temperature heat 
treatment for 4 hour at a temperature of 100 F (205 ¢ 
is recommended for all hardened high-carbon steel 
parts. This should be done before the parts are me- 
chanically pretreated, or enter the final pretreatment 
evele, or both 

d) Mechanical Treatmen!.—_-The purpose of mechan- 
ical treatment is to reduce subsequent acid pickling 
to a minimum. Where mechanical treatment has been 
accomplished with precision, it is sometimes possible 
to eliminate acid pickling entirely, thus improving the 
When required, 
mechanical treatment of small parts is best effected 


All scaled and nearly 


materials require mechanical cleaning such as by tum- 


control of hydrogen embrittlement. 


by tumbling. all oil-quenched 
bling with or without abrasive, or by sand, grit or 
vapor blasting. These operations should be carried 


out so as to avoid severe roughening of the surface 


with accompanying notch effect. Grinding is resorted 


to in certain cases where the surface smoothness or 
dimensions of the parts are of critical importance, for 


example, in chromium plating for engineering use. 


FiInaL PrerrReatrMent Procepures 
>. (a) Application.—Final cleaning, oxide removal 
and etching are fundamental steps required for pre- 
These 


pretreatment steps are designed to assist in the control 


paring high-carbon steel for electroplating 


of hydrogen embrittlement and in securing the maxi- 
mum adhesion of the plated coating. 


b) Electrolytic Anodic Cleaning.—All work, except 
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work to be barrel-plated, should preferably be cleaned 
i alkaline cleaner. Anodic 
cleaning is recommended to avoid hydrogen embrit- 
tlement that is likely to result from cathodic cleaning. 
An exception is barrel-work, which because of the 


in an electrolytic anodic 


work size is preferably cleaned by soaking or tum- 
bling in an alkaline cleaning solution without the usé 
of current. 

The purpose of this cleaning step is to remove com- 
pletely the last traces of contaminants. In all cases 
it should be preceded by heavy duty precleaning as 
covered in Section 4 (b). 

The electrolyte anodic cleaner should be used at a 
temperature of 190° F or higher, and at a current den- 
sity of 50 amp per sq.ft. or higher, in order that the 
required degree of cleanliness be obtained in a time 
period not exceeding 2 min 

On removal from the cleaner, the work should be 
thoroughly rinsed, first with water warmed to 120° I 
and then in a cold water spray at room temperature, 
priot to the acid dip. 
c) Rinsing.—The 


ing Operation possible 


most thorough fresh water rins 
is mandatory after each process 
ing step if the best results in plating high-carbon steel 
are to be obtained. The purpose of rinsing is to elimi- 
nate dragover by complete removal of the preceding 
solution from the surface of the work. Many existing 
commercial ope rations are characterized by inade quate 
ritising 

Warm to hot rinses should be used following alka 
line solutions ol where the subsequent processing solu 
tion is hot. The rinse temperature should not be so 
high as to induce drying of the steel surface between 
processing steps Room temperature rinses are suitable 
for use following acid solutions where the solution in 
the next processing step is cold. In no case should very 
cold water be used for rinsing. 

The recommended rinsing practice includes the uss 
of an immersion rinse followed always by a spray 
rinse of fresh water at the required temperature Phe 
nonuse of spray rinsing is an invitation to trouble in 


the plating of high-carbon steel. 


d Hydroc h lori \eid Trealme ni. The 


the hydrochloric acid treatment is to remove 


purpose ol 
com- 
ple tely the last trace of oxide from the surface of the 
high-carbon steel. The intensity of hydrochloric acid 
treatment should be held to the minimum required by 
The use of 


sulfuric acid instead of hydrochloric acid is not recom 


the nature and amount of oxide present. 


mended lor descaling high-« irbon steel because of its 
smut-forming tendency, in spite of the somewhat low 
ered tendency to rusting of sulfuric acid treated sur 
faces The addition of wetting agents to the hydro- 
chloric acid solution is not recommended. Care and 
caution must be exercised in the use of inhibitors 
where they are required, since they sometimes intet 
fere with adhesion. Inhibitors are of benefit only in 
special cases where surface finish and dimensions are 


of prime importance. 
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e) Treatment for Smut Removal.—Where the con- 
dition of the high-carbon steel results in the presence 
of smut after the hydrochloric acid treatment, the 
smut must be removed before the surface is electro- 
Light oxides formed on exposure to air after 
This can 


plated. 
acid treatment must likewise be removed. 
be done by an anodic cyanide or alkaline treatment. 
Air-formed oxide, if not too heavy, can be removed 
by a cyanide dip after the rinse following the acid 


A concentration of 3 oz/gal (22.5 g/l) of 


treatment. x 
sodium cyanide is sufficient for the cyanide dip. Where 


i severe smut condition exists, it can be eliminated 
by a ly 1 min anodic treatment at 15-20 amp per 
sq.ft. in a solution of sodium cyanide of the non- 
critical concentration of 6 oz/gal (45 g/l 


temperature. An alternative treatment for a some 


. used at room 


lighter smut condition is electrolytic anodic 


treatment in the noneyanide alkaline cleaning solution 
above 160° F (71° ©), for 15-30 see 


what 


Paragraph (b 
at 25-50 amp per sq.ft. The current density is not 
critical. 


{) kiching The use of an anodic acid etch and 


subsequent rinse as final steps in the preparation for 
plating of high-carbon steel is of importance in secur 
ing adhesion. Without such an anodic treatment, poor 
adhesion may occur. The anodic acid treatment is 
capable of removing a small amount of smut formed 
by the preceding hydrochloric acid treatment: more 
substantial amounts of smut should be removed ac 
cording to the procedures described in’ Paragraph(e 


A sulfuric acid solution containing from 250-1000 


g/l at a temperature of not more than 86° F (30° ¢ 

and preferably below 77° F (25° ¢ is effective for 
anodic etching of high-carbon steel. The addition of 
125 ¢/l of sodium sulfate (based on the anhydrous 
salt) is of benefit for many steel grades. Anodic treat 
ment in this solution for a time usually not exceeding 
| min at a current density of 150 amp per sq.ft. (range 


of 100 A high acid 


content, high current density and low temperature 


100 amp per sq.ft.) is sufficient 


with reference to the ranges specified will minimize 
the attack on the base metal and produce a smoother 
acid etch solution is very stable 


surface Phis sulfuri 


and not affected appreciably by iron build-up. Be 
sides securing adhesion of the subsequent electroplate, 
it improves the uniformity of the plate and reduces 
hydrogen embrittlement. 

\ dip for 5-10 see in 5 per cent nitric acid solution, 
followed by rinsing and anodic cyanide treatment for 
smut removal, has in certain cases been found effec- 
tive. Although nonelectrolytic, 


ment requires an additional electrolytic cyanide treat- 


the nitric acid treat- 
ment before plating. Electrolytic polishing, although 
not widely used commercially, appears promising as 
an alternative etching procedure. Likewise, anodic 
treatment in very strong phosphoric acid-sulfuric acid 
mixture is of interest in view of its known ability to 


remove carbon from cast iron surfaces. 


Continued on page 68 
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Determination of Impurities 


Electroplating Solutions 


XVI. TRACES OF CHLORIDE IN 
COPPER PLATING BATHS 


INTRODUCTION 

The purpose of this investigation was 
to develop a quantitative procedure for 
the determination of chloride in copper 
baths which might be contaminated with 
Pb, CrO,, Fe Ca, Al, Ni, Na, SiO,, 
ind organic material 

There have been many quantitative 
procedures developed for the analysis of 
chlorides, the chief among these being the 
Volhard, Fajans, and the Mohr titrime- 
tric methods and the gravimetric proce 
dure of weighing AgCl The Mohr 
method consists of the titration of the 
chloride ion with a standard AgNO, solu 
tion using KeCrO,y as the indicator and 
the end point indicated by the formation 
of reddish brown AgeCrO,. The Volhard 
method involves the addition of an excess 
of Ag* ions and the back titration with 
SCN~ using ferric ions as the indicator 
The major difference between the Fajans 
ind the Mohr method is that the indica 
tor is an organic acid which is adsorbed 
the AgCl precipitate : The ma 
jority of the micro methods for the de 
termination of chlorides are based upor 
these procedure md modifications of 
them 

The Mohr method has been used fo, 
malyses of fresh and sea water , 
the Volhard method for analyses of beam 
house liquors, blood, cerebrospinal fluids, 
sea water ind foods! 7 * A recent 
modification whereby the AgCl precipitate 


does not have to be removed has greatly 


simplified the Volhard method?’ The 
Fajans method has been used for biologi- 
cal fluids, and new indicators have re- 
cently been developed for this titra- 
tion 

A new titrimetric method has been 
developed in which mercuric nitrate with 
diphenyl carbazone or sodiam nitroprus- 
side is used as the indicator, and this has 
been used for blood analyses 

The gravimetric method with the pre 
cipitation of AgCl has been used in the 
analysis of Cl~ in cyanide baths® and in 
certain organic compounds? 

Nephelometric and conductometri« 


been used for blood 


methods have also 
urine, serum, cerebrospinal, and water 
analyses 

Although these methods can be used 
to determine micro quantities of chloride 
the amount of chloride present in copper 
plating baths is beyond the range of the 
accuracy of either the volumetric or 
gravimetric methods The concentration 
of chloride ion in this investigation ranges 
from 0 to 300 ppm To obtain a quick 
and simple method with an accuracy of 
approximately 5 per cent colorimetric 
methods for chloride analyses were next 
investigated 

According to the literature, resorufin 
and o-toluidine have been used for the 
determination of small amounts of free 
chlorine in solutions“. O-toluidine has 
been proposed for chlorine determination 


in disinfectants, but other oxidizing 





agents will also react and interfere with 
the test 


hydrochloride has also been used as a 


Dimethyl-p-phenylene diamine 


colorimetric reagent for chlorides” 
DEVELOPMENTAL Work 
Although 


been 


turbidimetric methods have 
the 
it was thought best to consider 
Such methods 
are only reliable if the conditions of the 


precipitation 


used for determination of 
chlorides, 
them only as a last resort 
are exactly reproduced, a 
very difficult thing to do 

A very simple method could be devised 
if the silver method could be applied for 
In this deter- 

known amount of Ag 
and the 


the chloride determination 
mination a would 
be added that 
had not reacted with the chloride would 
the 


remaining Ag+ 


be analyzed according to silver 
method!” 
Before this method was attempted, sev- 


eral factors had to be studied 


A. Solubility of the Precipitated AgCl 
Whenever a method is used involving a 
precipitation, the error that will be intro- 
duced due to solubility of precipitate must 
be calculated 
1 he 
after the prec ipitation of AgCl is due not 


amount of silver ion in solution 


only to the excess of Ag which is 
added, but also to the Ag* resulting from 
the solubility of precipitated AgCl The 
latter silver source must be regulated so 
that 
mum 
of AgCl 
AgCl from a solution containing a large 
this the 

ions in solu 
the Agt 
AgC] 
method 


introduced will be a mini- 
Having calculated the 


we found it 


the error 
solubility 
best to precipitate 
excess of Ag* ions In way, 
amount of added excess Ag 
tion will be large compared to 
ions present from the precipitated 
and the the 


will be reduced to a minimum 


error introduced in 
as shown 


by the following example 


Catculatins 
Ag total number of mol 
added 
Ay, moles of Ag 
AgCl 
moles of Ag 
the solubility of AgCl 
xeess Ag 
total 
added 
moles of | 
Ag 
moles of Cl in 
the solubility of 


precipitated 
in solutio 


in solution 


number of mole 
precipttats d as 


solution from 


AgC] 


Ay Ag, 
Cl, 
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EXTINCTION 
re) 


Fig. 1 
for (A 


dithizonalte, both in carbon tetrachloride 


Extinction vs. wave length 


cupric dithizonate, (B) silver 
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Fig. 2. Calibration curve 
for determination of chlor 
dithi- 


dithizonate 


ide ion by silver 


- 


zonale cupric 
method 
colorimeter with green No 
Total 


5 ml 


A lett-Summerson 


COLORME TRIC READING 


uy 
o 


54 filter volume 











Cl 

or Ag 
What will be 
the Ag* 
AgCl 
added to 
micrograms of Cl 


1000 micrograms of Ag 


the error introduced from 
in solution from the precipitated 
1000 micrograms of Ag? is 


10 ml of solution containing 150 


when 


equivalents of Ag 


150 micrograms of Cl 4.0 micro 
equivalents of Cl 


Ag Ag Cl 
Ay 9.27 4£.23 ».04 micro 
equivalents/10 ml or 5.07 X LO 
mole /l 
Ay Ay 
Ci, 
Ag, + Ag Ay 
Ag, 5.04 Age & 10 
Ag zx Ww 


microequivalent/10 ml 


mole 1 0.002 


and the error introduced will be 


100 0.002 /4.23 0.047 per cent 


From this calculation it is seen best to 
carry out the ml of a 
copper 


micrograms 


precipitation in 5 
plating bath 
chloride 
grams of added silver ion 


the 


contamimng 300 


and 1000 micro 


and to take an 
aliquot of solution from the centri 
fuged 


analysis for silver 


precipitate and proceed with the 
The error will be kept 


within 1 per cent in most cases 


100 
CHLORIDE, 


200 
MICROGRAMS 


B. Conditions of Precipitation 

The next step in the development of 
this method was to obtain the best method 
The best 


presence of 


for the precipitation of AgCl 
results are obtained in the 
dilute HNO,, but since HNO 
the dithizone in a later step, this cannot 
be used As AgCl precipitates best on 
the acid side l 5-N H,SO, is used 
in the precipitation of AgCl 


will oxidize 


ml of 


Inte 
Other halides, Br 
the 


rfering Tons 

and | 
interfere chloride 
tion It decided to 
total halide content. For 


will naturally 
with determina 
the 


hlo 


was determine 
rccurals 
bromide and iodide 


ride analysis, the 


can be removed in 


Also 


cyanide 


vVarhnis Ways 
ferri 


this 


and 


before 


eyanide, ferrocyanide 


must be removed 


determination is made 


With the 
thought 


considerations, it was 
onild be 


determination In 


above 


that the silver method « 


used for the chloride 


the silver method"? there are several fac 
tors which must be controlled, the 


tant 


Hnpor 


me being the time of shaking. The 
10-second shaking period is critical and 


should be checked 
of a Another 


second hand 


that 


with the 


watch factor is the 


copper be in excess, which it is in all 


copper plating baths 





TABLE I 


CALIBRATION 


CURVE 








Cl- Added 


micrograms 


Colorimeter 


Readings 


210, 215 
94% O57 Ons 


add, wi, aoc 


220 
295, 296, 295 
$30, 331, 331 
370, 372 
$55, 452 


Reading 


Blank 


Reading 


Corrected 
Reading 


215 
9=- 
) 


2) 
310 
331 
386 


$52 


vest oro 








rABLE Il 
ADDED 


IMPURITIES 
PURI 
BATH 


ro COPPER 








Quantity 
Added ( 


me 100 


once 
tration 
Iimpuritic ; rol l 

Aluminum 100 10 
satu 


Calcium satu 
rated 
Chromic 
oxide 0) 
le ad > 
Iron 
Nic kel 
Silica 


Sodium 


100 
100 
100 
200 


Sugar 1000 








E Of. ACC 


As seen from the absorption curves of 


opper and silver dithizonate in Fig. 1, 
the greatest absorption occurs at 560-3580 
mu. A Beckman spectrophotometer was 
used to determine this curve. If a spectro- 
the 


wave length used should be 570 my 


photometer is used for analysis, the 
while 
if a colorimeter is used a green filter No 
+4 is adequate 

Ihe calibration curve was constructed 
the Recommended Routine 
this 


amounts of 0, 50 


according t 
article 
100. 150. 
added to 
The 
I and 
plotting 


Procedure given later in 
Chioride ion i 
200 and 300 micrograms was 
5-ml samples of pure copper bath 


lable 


obtained by 


data obtained are given in 
the 
chloride concentration versus colorimetric 
Fig 


Jeer-Bouguer’s Law is 


straight line 


reading is 
that 


given im 
the 


This curve 


shows 


obe ved 


Accuracy and Precision of the Method: 


\ calibration curve having been est ab- 


RACY DATA 








Cl 
Adde« 
micro 


Average Bl 
Reading | Re: 


Colorimeter 
Reading 


rams 


100 295, 293, 294 


294 
00) IT 7 vi ITA 


00 


215 ri 98 
215 5 205 


micro- per 


Cor Error 
rected 


Reading 


unk 


aiding rams cent 








TABLE IV. PREC 


ISION DATA 








l Added 


mero ortuneter 


Blank 


grams teadings Reading 


200 915 
00 7. an 915 
215 


200 


200 


Cor oe 
rected 
Reading 


Error 
per 


ound 
micro 


grams 


157 
152 
152 





lished for the determination of chloride 
in a pure copper bath, the accuracy and 
precision of the proposed method could 
be chec ked. 

To determine the accuracy under condi- 
tions similar to those that might be met 
with industrially, small amounts of vari- 
100 
mil of the pure copper bath and the accu- 


ous metallic salts were dissolved in 


racy was determined in the presence of 
these impurities by the same method that 
obtaining the 
Ihe kind and quantity of the 
Fable If 


form of 


was used in calibration 
curve 
various substances are given in 

The added in the 
Na,SiO,;.5H,0 and the metallic ions as 


sulfates or nitrates 


silica was 
A slight precipitate 
was formed when these impurities were 
added even though the solution was cat 
ried out at room temperature to minimize 
This 
filtration 


paper 


hydrolysis of the iron insoluble 
material was removed by with 
a No. 40 Whatman filter The 
impure bath had a greenish cast due to 
the chromium present 

Ihe accuracy of the method was tested 
by adding 100, 200, and 300 microzrams 
of chloride to 5 ml of the impure bath and 
The 


given in 


analyzing for chloride concentration 


results of these analyses are 
Table LI 
lhe method 


from these results is 3.1 per cent, with a 


average accuracy of the 


maximum error of 
lo test the 


> per cent 
of the 
200 


precision method, 


four samples contaming ppm of 


chloride were run. The results are shown 


in Table IV 


is within 2 per cent 


The precision of the method 


Samples of the test solution and cop 
ies of the recommended routine procedure 
were sent to the following companies who 
kindly agreed to make check 
Michigan Corporation, Bethle- 
hem Steel ¢ ompany I I. duPont 

The results of 
re ported 


analyses 
Bumper 
and 
de Nemours & Company 
those 
with that 


companies which along 
obtained in this laboratory are 


Table V. 


shown in 


RecomMeNbep Routine Procepunrt 


Reagents Required 
lL. Stock 
cent 
Weigh 
100-ml beaker 


dithizone solution—0.0L per 


out 100 mg dithizone in a 


Break up all lumps 


RESULTS OB 
Y COOPERATING 
ABORATORIES 





Chloride 
ppm 


Laboratory 











PLATING 





with a glass stirring rod, add 50 ml 
stir the 
When the dithizone 
filter the solution 
through a Whatman No. 41 filter 
to remove any insoluble ma- 
filtrate to a 
150-ml Squibb-type separatory fun- 
nel. Add 50 ml of a 1:100 solution 
of ammonium hydroxide and shake 
When the 

run the 


into an 


carbon tetrachloride, and 
mixture well. 
has dissolved, 
paper 


terial. Transfer the 


for about one minut 


liquids have separated, 
carbon tetrachloride layer 
other separatory funnel containing 
50 ml of the 1:100 
hydroxide and shake 
the orange-colored aqueous layers. 


Phe 


HOVE 


ammonium 
again. Save 


second extraction should re- 
practically all the dithizone 
from the carbon tetrachloride, which 
light brown at 
Discard the 


tetrachloride and combine the 


will be a 
this 


green or 
point carbon 
two 
orange-colored aqueous extracts 
Wash the combined aqueous layers 
four times with 10-ml portions of 
carbon tetrachloride Phis will re- 


move any diphenyl thiocarbodia- 
Avie 
Precipitate the 
with 2 ml 
shake for 
tract the precipitate dithizone with 


tetra- 


present 
dithizone 
HCl 


Finally, ex 


purified 
concentrated and 
one minute 
25-mil 


chloride 


become 


portions of carbon 


until the ous layer has 


very light 


aque 
colorless or a 
Run these 
liter flask 
with carbon 


tect the 


extracts into a 
and dilute to one 


tetrachloride 


green 
pyrex 
liter 

solution against ont 


Po pre 
dation, overlay it with a 5 per cent 
solution of pure hydroxylamine hy 
thick 
dark 


for several 


whioride, one centimeter 


solution in a cool 


place It is stable 
months Wf kept in 


Keep the 


a refrigerator 


Dilute solution —0.004 


per cent 


dithizone 


dithizone solution 

table than the 
ild be freshly pre 
deter 


diluts 
is somewhat less 


and sho 


lore gomg 


pared for each series of 
munations 

Dilute 200 ml stock dithizone solu 
tion (0.01 per cent) to 500 ml with 
carbon tetrachloride in y00 
mil flask Phis 
stable for two days if coy 
15 per cent hydroxylamine 
chloride 
dark 
colorimeter, the 
dilute 


approximately 230 


1 pyre \ 
will be 


ered with 


solution 


hydro 
solution and ke pt ina cool, 
When placed in a 
reading of the 
should b 


dithizone solution 


Phosphoric acid (cp grade 85 per 
cent 

aN 
concentrated cp 
H.SO, to f distilled 
water in a flask and 


dilute to 1 liter with distilled water. 


Sulfuric acid solution 


Add 1385 ml 
about 500 mil 


Il-l volumetric 
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A 


5. Sulfuric 


8. Standard chloride 


10. Sulfuric 


ll. Carbon tetrachloride 


rocedure 


acid solution—1 N 
100 ml of the 5-N 


reagent 4) to 


sulfuric 
500 


Dilute 
acid solution 


ml with distilled water 


6. Pure copper sulfate plating bath 


Dissolve 204 grams of pure CuSO, 
5H,O erystals in 500 ml of distilled 
water Add 49 grams cp concen- 
trated H,SO, and dilute the mixture 
to 1 liter with distilled water 
Standard AgNO, solution—1] g 
Weight out 1.575 
quality AgNO 
to a 1-1 volumetric pyrex flask and 
Add 
3.5 ml concentrated cp H,SO, and 
dilute the liter 
distilled water. This solution should 
be protected from light and stored 


lAg 
grams reagent 
crystals Transfer 
dissolve with distilled water 


mixture to | with 


in a pyrex flask 
1 g/l 


quality 


solution 
Weigh 
NaC] 
volumetric pyrex flask and dissolve 
with distilled 


). Standard chloride solution 


1.6485 
Transfer to a 1-4 


out grams 


crystals 


water 

100 mi 
crograms /mil 

Pipette 10 ml of reagent 8 into a 
100-ml flask and fill to 


the mark water 


volumetric 
with 
acid——concentrated, re 
agent quality 


pure IT acle 


»paralus Required 


l. Volumetric 


mil, and 100-ml capacity 


flasks of 1000-ml, 500 
preferably 
pyre 1 


2. Two 150-ml short-stemmed Squibb 
type separatory funnels 

3. One 50-ml burette graduated in 
tenths 

1. Tw l-ml, one 


tenths, one 


graduated in 


and one 10-ml 


pipe tte 


>. One 10-ml, one 100-ml graduat 


6. Seven test tubes 


7. Alett-Summerson colorimeter with 
green filter No. 54 of 
8. Watch with a 


9. { 


t equivalent 
ond hand 


entrifuge 


10. Red marking pencil 


for Determination of the Blank 

Precipitation of AgCl 

1. Fill the test tubes to be 
distilled 
pette 
red 


water 


used with 


water from a 10-ml pi 


Mark the 


marking 


water line with a 


pencil Discard the 
2. To one test tube add 5 ml 

copper bath, 1 ml 5-N 

ml standard AgNO l mg 
and fill to the mark 
with distilled water 
tubs 


pur 
HSO,, 1 
solution 
mil, reagent 
made in step | 
3. Shake the test 
stand for 10 
4. Centrifuge for 


minutes 


another LO minutes 


Prepar ition of Colored Solution 


>. Transfer 20 ml of the dilute (0.004 


and allow it to 


6 


9 


» 
, 


Measurement of 


Preparation of 
Readings for 
of ch 


per cent) dithizone solution from a 


burette to a separatory funnel. 
rhis dithizone solution should read 
approximately 230 on the colorimeter 
Adjust 
the 0.004 per cent dithizone solu 
tion to read 230 before filling the 
burette 

lo this add 8 ml of the 5-N H,SO, 
with the 10-ml graduate 

Add 0.5 ml H,PO, with the I-ml 
This 


will complex any iron that may be 


for the best working range 


pipette graduated in tenths 


present 
Add a 1-ml aliquot of the solution 
in the test tube containing the cen 
trifuged silver chloride (the solution 
in step 4 

Add 10 mil of distilled water 

Shake the 
exactly 10 seconds 
be controlled 
Quickly 
chloride 


mixture vigorously for 


The time must 
tetra 


transfer the carbon 


layer to a second separa- 
tory funnel containing 20 ml of 1-N 
H.SO, and shake vigorously for one 
minute 

Filter the washed CCl, layer into a 
25-ml volumetric flask using No 
10 Whatman filter paper This 
will remove any suspended aqueous 
droplets 

Fill the volumetric flask to its mark 
with CCl,. Shake well 


lransmittancy 
Using a clean test tube cell, par 
filled with CCl, as the refer 


adjust the ec 


tially 


ence liquid, dorimeter 
» that the galvanometer pointer ts 
at the zero position when the dial 
reading is zero 
Pour out the 


tube 


rinse the test 
with small 
CCl, solu 


CCl 
a couple of times 
filtered 
and then par 
this 


portions of the 
tion (from step 13), 
tially fill the test 
Replace the test tube in 
and rotate the dial 


pomter re 


tube with 
solution 
the colorimeter 
until the galvanometer 
to its original position. Re 
scale reading. This 


the blank for 
of three 


turns 


cord the 


scale 


reading coustitutes 


the method and an average 


determinations should be used 


Calibration Curve 


100, 200, 300 micrograms 


loride following 


are obtained in the 


manner 


In step 2, add 5 ml pure copper bath 
1 ml 5-N H.SO, 1 ml standard 
Ay NO, solution 
Ls 
tion (reagent 9) respectively to 
test 
100, 200 


reagent and also 
solu 


three 


and 3 ml standard chloride 


then contain 


of chloride 


tubes, which will 
300 micrograms 
re spectively 

Carry out steps 1 to 15 inclusive as 


in the blank determination with the 


modification of step 2 outlined in I 
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Il}. The blank reading is subtracted from 
the readings obtained in the calibra- 
tion determinations The corrected 

readings are plotted against chloride 


concentration 


Measurement of the Unknown 

The transmittancy of the unknown so- 
lution is obtained by following the pro 
cedure outlined for the determination of 
the blank, using the impure CuSO, bath 
content for the 
The blank 


reading is subtracted from this reading 


with unknown chloride 


pure CuSO, bath in step 


and the net reading is converted to chlo 
ride concentration with the aid of the cali 


bration curve 


CALCULATIONS 

Since these solutions transmit light in 
accordance with Bouguer-Beer’s Law in 
the range of 0-300 micrograms of chloride, 
it is not necessary to prepare a calibration 
curve. If the scale on the colorimeter is 
logarithmic, the following procedure may 
be used 

Run a blank and one 
tion (200 meg Cl in accordance with 
the procedure given aboy Subtract the 
blank reading from the reading for the 


standard solu 


standard chloride solution 

Then run the unknown-chioride sam 
ple and correct this reading for the blank 
Since the readings for both the standard 
and the unknown are directly propor 
tional to the concentration of chloride, 
the concentration of chloride in the un 
known can be easily calculated by using 


the formula 


conc. of standard corrected concentra 
x unknown tion of 
corrected std 
reading unknown 
reading 


This method will give the answer in 
> mi of 


lo obtain micrograms per mil, 


terms of micrograms of Cl per 
solution 
or ppm, divide by 5 

If a calibration curve has been pre 
pared, the corrected reading for the un 
known can be compared directly to the 
calibration curve and the 
of Cl” read directly 


concentration 


E-rample 

Blank reading 215 

Reading for 200-microgram Cl 
ard 375 

Reading for unknown 60 

Corrected reading for standard 
875 215 160 

Corrected reading for unknown 
300 215 145 


200 


181 meg /5 ml bath 


160 


16 ppm Cl 


Discussion or Procepunt 


The most critical step in this procedure 
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is the time of extraction. The ten seconds 
must be timed closely or else no compari- 
sons can be made 

The second most critical step is the 
If at all possible, the 
blank, the standard Cl solutions, and the 


dithizone solution 


unknown should all be run on the same 
day because the dithizone solution will 
change on standing for a few days and 
the working range will be changed It 
would require extra calculations to cor- 
rect the new readings so that they com 
pare with the standard solutions analyzed 
previously 

The best way to insure the ideal range 
of colorimetric readings is to measure the 
transmittancy of the dilute dithizone solu- 
tion. With CCl, as a reference liquid and 
a green No. 54 filter, a transmittancy of 
230 scale readings will assure a proper 


dithizone concentration 


AppLicABILTY TO OTHER TyPEs OF 
PLatine Barus 

This method can be applied to copper 
cyanide baths if certain changes are made 
in the Measurement of the Unknown. A 
new step 2 is as follows: “Add 5 ml of 
the copper cyanide bath and 1 ml con- 
centrated H,SO, Boil the solution for 
10 minutes but do not permit it to evolve 
SO, fumes Let the solution cool, add 
1 ml standard AgNO, solution (1 mg/ml 
and fill to the mark made 
in step | with distilled water” This 


Av. reagent 7 


will permit complete removal of cyanide 
without loss of chloride. A new step 8 is 
Add a I-ml aliquot of the solution in 


the test tube containing the centrifuged 


silver chloride (the solution in step 4 
and | ml of pure CuSO, bath 


reagent 
6)". The addition of the latter will com- 
pensate for the lower copper content of 
cyanide baths as compared to the acid 
copper plating bath 

Similar changes may be required for 


other types of copper plating baths 


“Sror anp Go" Metuop 


The color of pure silver dithizonate, 
yellow, is obtained when no chloride is 
The Ll rk wr 


of pure keto cupric d-thizonate solution is 
I I 


present to react with the silver 


lavender and this color is obtained when 
there is sufficient Cl 
with the Ag 


present to react 
present The variation in 
the hues of the solutions obtained with 
the Recommended Routine Procedure is 
sufliciently large to permit detection of 
differences of 10 ppm of Cl- visually. The 
colors may be compared in test tubes 

A series of standards containing 0, 20, 
10, 60, 80, and 100 ppm Cl> may be pre- 
pared in accordance with the outlined 
procedure They are stable for a few 
hours if the tubes are stoppered. The 
unknown solution is then compared with 
these standards 

A very rough estimate of the chloride 
concentration can be made on the basis 
of the hue of the solution without the 


preparation of a series of standards for 
comparison. 

If the routine procedure is used, the 
following chart will serve as a rough 
guide: 


Ppm Cl- in 
5-ml sample 
Orange-yellow 0 

50 


Color of Sample 


100 
150 


Rose 200 
250 


Lavender 300 


SUMMARY 


Small quantities of chloride in copper 
plating baths may be determined colori- 
metrically The method depends upon 
the addition of a known quantity of silver 
ions and determining the excess of silver 
ions remaining after silver chloride has 
been precipitated. The excess is deter- 
mined by the mixed color of silver and 
cupric dithizonate. Small amounts of Pb, 
CrO,, Fe***, Ca, Al, Na, Ni, Si, or sugar 
do not interfere and no separation of 
these impurities is necessary. The method 
is simple, rapid and has an accuracy of 
5 per cent 
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40 Inch ACME Indexing Type Rotary 


This photo shows a 40-inch ACME Rotary of the indexing type. 
It has individual variable speed drive for table indexing with a 
normal range of up to 1200 indexes per hour. It is equipped with 
individual drive for work spindle speed and is shown with four A Feature of All 
ACME Adjustable Floating head polishing and buffing lathes. ACME Indexing Type 


ACME Indexing Type Rotaries are Rotaries 
Available in a Wide Range of Sizes 


ACME Indexing Type Rotaries are built in standard table sizes from ee See ee 
18-inch diameter to accommodate 2 buffing heads, up to 10-ft. tended festwe of of ACME 
diameter to handle a maximum of 11 buffing heads. These machines Indexing Type Rotaries. Out- 
are equipped with ACME Adijustable Floating Head Lathes or put can be standardized at high 
with ACME Adjustable Polishing Belt Head Lathes with spring or 
air belt tension and floating back-up wheel and oscillating belts 
for longer belt life. 


levels with uniform finish. Dwell 
time of wheel on work can be 


controlled as required while the 
Universal, vacuum, magnetic or special holding fixtures; gear type 


indexing time between stations 
chucks or standard oscillating arms for out-of-round work can also ay gan doenepena ee 
be furnished. Aijir lift heads synchronized with table indexing te heidi te the one-cosend interwet. 
making it possible to finish parts with concave surfaces can be 


CME Manufacturing Lo. 


» en houyar® HOWARD ST. DETROIT 16, MICH. 


pe een AA. VF MUTOMATIC POLISHING AND BUFFING MACHINES FOR OVER 30 YEARS 


MACHINES 


JANUARY. 1950 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 36. 





Preparation of High-Carbon 
Steel 


(Continued from page 61) 


ELECTROPLATING PROCEDURES 
6. (a) Standard plating procedures can be used on 
high-carbon steel when the proper preparatory treat- 
ment steps described in Sections 4 and 5 have been 


selected and followed. The conditions of use of the 


plating bath should allow a minimum evolution of 


hydrogen at the cathode surface (highest cathode cur- 
rent efficiency he use of the minimum length of 
time in each step of preparation and plating is recom- 
The material should be handled with the 


minimum number of steps consistent with proper 


mended 


treatment 

b) The elec trodeposition on high-carbon steel of 
tin and cadmium is easier to accomplish than of zine. 
Ele trodeposition of nickel and chromium is not diffi- 
cult if the recommended practice is followed Low 
internal stress of the deposit is desirable. 

c) Springs and similar materials should not be 
plated while subject to externally applied stress. 


Hear Trearment Arrer ELECTROPLATING 

7. (a) Applicalion.—One purpose of the special pre- 
paratory treatments of high-carbon steel (Sections 4 
ind 5) is to minimize hydrogen embrittlement. In 
most commercial production it is necessary to bake 
the electroplated work for final embrittlement relief. 
With springs and similar materials, precautions should 
be observed to avoid flexing the articles before they are 
baked 

b Procedure . 


moved and the physical properties of the steel sub- 


The hydrogen may be largely re- 
stantially restored by heating, for example, for 1-5 
hours at temperature in an oven maintained at a tem- 
perature of 300-500° F (150-260° C), the temperature 
and length of treatment depending on the severity of 
embrittlement, the cross-section of the article, the 
requirements of the steel, and the kind and thickness of 
the electrodeposited coatings. The baking should be 
done as soon as possible after electroplating, and be- 
fore any supplementary chemical treatment of the 
plated surfaces The best time and temperature in 
some cases must be established by experiment. A 
temperature not exceeding 100° F is recom- 

A lower 


temperature may be required if the coating is to be 


205° ¢ 


mended for zine- or cadmium-plated articles 


given a subsequent chemical treatment 


Meruops or Testrine 
8. (a) Adhesion No universall 


destructive test for adhesion is known. Poor adhesion 


satisfactory noti- 


may be revealed during grinding operations. 
b) Embrittlement. 


the procedures used to control embrittlement lies in 


the subsequent service use of the material. Applicable 


control tests for embrittlement may be selected by 
analogy to the particular service in which the high- 


carbon steel article being processed will be used. 
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The test for the effectiveness of 


Photoelectric Colorimetry 


(Continued from page 58) 


a minimum by use of the same tube, it is better to 
employ carefully matched, flat-sided tubes as ex- 
plained before. However, flat-sided cells are usually 
built up by cementing flats of polished glass and the 
width of several cells may show a great variation. 
Generally, these cells are selected or held to close tol- 
erances with a corresponding increase in cost. Square 
precision-bore tubing is available and may gradually 
replac e built-up cells. 

Still another source of error is introduced when 
turbid or colloidal solutions are measured. As was 
explained before, the particles in solution mechani- 
cally block the light and a false value for color ab- 
sorption will be obtained. Only clear or non-colloidal 
solutions will obey Lambert-Beer’s law. 

In addition to these errors, there are errors of choice 
of method, errors of dilution, errors in sampling, ete. 
The over-all accuracy that is expected of colorimetric 
procedures is from 2 to 5 per cent, although the repro- 
ducibility, or precision, of an analysis may be about 
1 per cent. 

Still another error, more common than some of 
those listed above, is the choice of filters. For most 
purposes, the gelatine filters that are usually furnished 
with these instruments are sufficient. In some cases, 
however, two substances having nearly identical ab- 
sorption peaks may be present and will interfere with 
each other. Some relief in this instance can be had 
by the use of filters having exceptionally narrow bands 
of transmission. There are several filters on the mar- 
ket that have band widths of 10 to 20 mu. Of course, 
the ideal solution to this problem is the use of a spec- 
trophotometer, which is actually a colorimeter that is 
equipped with a continuously variable monochromatic 
light source in place of filters. 


SUMMARY 
The development ofa photoelec tric colorimeter from 
the simple circuit consisting of a lamp, photocell, and 
galvanometer to a differential photocell circuit is de- 
scribed. \ brief discussion of the use of filters and 
errors of colorimetry and the description of turbidi- 
meters, nephelometers, and fluorophotometers are in- 


cluded. 


classified. 


Commercially available instruments are 
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RECTIFIER UNITS 


Let’s Get Technical..... |_°S** **“"*"* 














This month we are not going to take up any space for photographs, artwork, or snappy headlines, 
These are two pages of technical facts, printed on both sides so you can remove the sheet neatly and 
put in your file on “Rectifiers”. Good thing to have around to check against various makes of 
rectifiers when you are in the market for D. C. power. 

We're having reprints made — available on request in case you want to send a copy to the Purchasing 
Department. 


NEW FEATURES.... 


The following features, which have all been thoroughly tested, and have been used on special jobs, are 
standard on all Selectro-Platers. 


'G} Current Overload Relay. A factory adjusted relay is connected across the ammeter shunt 
and associated with the main contactor so that the Selectro-Plater automatically shuts down if the load 
current exceeds the nameplate rating by about 5°¢. This is in line with recently adopted NEMA 
(National Electrical Manufacturers Association) standards on electroplating rectifier ratings. The 
relatively small quantity of metal required for rectifier elements, and consequently the low thermal 
capacity, makes intermittent “overload” ratings impractical if not downright dangerous. The cost of 
rectifiers is such that, if more capacity is needed, it is good sense and good economics to specify a 
larger unit in the first place — or add a second unit in parallel. 

The current overload relay provides reliable protection against current overload, 
So “Single-Phase Protection’”’. Sometimes one of the three phases supplying a rectifier will 


disappear, due perhaps to a blown fuse in the local cutout box or back on your main switchboard. 


When this happens the rectifier may stop or it may not, depending upon which particular phase is 


FILE 


R 


out. If it does not shut down, but continues to operate, it does so on only some of the transformer 


windings and some of the rectifier stacks. This is known as “single-phasing” and is analogous to a 


FOR YOU 


six cylinder motor firing on only four cylinders. If the operator does not realize what has happened, 
and tries to squeeze out the full rated capacity, he may cause permanent and expensive damage. 
With the new “anti-single-phase” circuit, your Selectro-Plater will shut down automatically if any one 


of the three phases disappears, and cannot be restarted until the trouble has been corrected. It may 


CLIP 


never happen in your plant, but it’s nice to know you have positive protection. 


G] Dual Input. The standard input arrangement on all Selectro-Platers will allow you to 
connect up for 230 or 460 cycle three phase supply without elaborate rewiring. Special input terminal 
board, clearly marked, shows how to connect for either type of input. The 230 volt connection has 
sufficient margin for operation from 208. If you have an unusual A.C. supply — for instance 180, 260, 
550 or some other odd voltage — you can specify that your Selectro-Plater be built for this single 
voltage at no additional cost. Also, 50 cycles instead of 60, at no extra cost. 


iG) Continuous Fan Operation. Generally, when a rectifier is shut off, while the tank is being 
loaded or unloaded, the fan also stops. In the Selectro-Plater the fan keeps running, (drawing neg- 
ligible current) rapidly cooling off the rectifier stacks, bringing them down to room temperature ready 
for a fresh start. During those extra-hot days when you want to operate at full capacity, continuous 
fan operation is desirable. Note: the fan stops when the fuse box switch is pulled at the end of the shift. 


'G} Fan Fuses. In all Selectro-Platers of the fan-cooled type we incorporate a separate fuse 
block protecting the fan motor and pushbutton control circuit—an arrangement preferred by inspectors 
in some localities. Incidentally, the fan motor circuit is so arranged that the Selectro-Plater cannot 
be turned on unless voltage is present across the fan motor. 


9 Improved Switches. During the war there were occasional reports of voltage control 
switches damaged by extra powerful operators. Some of the torque-transmitting parts were made of 


ceramic, a good insulator but not very high in tensile strength. These parts are now made of tough lami- 


nated plastic and field observations show that switch breakages from this cause have been eliminated. 
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PLUS — ORIGINAL FEATURES 


Following is a brief recap of standard features with which you may already be familiar. Like 
to remind you that most of these were originally developed by Green Electric and have been 


standard in Selectro-Platers for nearly ten years. 


So Multiple Coat Finish. Our selenium stacks have a multiple-coat baked finish. 


corrosion and moisture resistant. identical with that specified for Navy rectifiers. 


G) Downdraft Cooling. Air intake enters top of cabinet — simplifies attachment of 


air intake duct required for some locations. 


(G] Skyscraper Construction. Space-saving cabinet, tall and narrow. mounted on 


caster wheels for easy installation. 


'G) 49 Step Voltage Control. 19 steps, zero to maximum, provide fine control for 
nearly any metal finishing process. Optional, at no additional cost, 49 steps over narrower 


range. For example, “4 to 8 volts” instead of “zero to 8 volts”, gives still finer control over 
the narrower range. 


oO Large Meters. Output voltmeter and matching ammeter, 414” rectangular type for 


sood visibility. Factory checked for accuracy during final full-load test. 


'G) Full-Load Test. Every Selectro-Plater is individually tested at full load rating for 


efliciency, temperature rise, power consumption and is completely checked before shipment. 


G) Monitor System. Red lamp and buzzer warning to operator if rectifier stacks 


become too warm for any reason. 


@ Fan Thermostat. Thermostat mounted between rectifier stacks and downdraft fan 


automatically shuts off Selectro-Plater if air flow is blocked for any reason. 


@ Twin Output Terminals. DC output terminals on both sides of cabinet so tank 


busbars may be <¢ rect 


Selectro-Platers. 


1G) Indicator Lamps. Green pilot lamp. visible across shop shows when Selectro-Platet 


is operating. Red lamp (see “Monitor”) warns of abnormal conditions. 


G] Instruction Book. Detailed, individually compiled book, covers installation, oper- 


ation, circuit schematic, and simple maintenance routines. 


WANT MORE FACTS? 


Ask us, or any of our representatives, to send you reprints of series “Rectifiers for Electro- 
plating’, also “Rectifier Installations”, and “Rectifier Circuits and Power Costs”. Representa- 
tives: Corl Chemical Co., Seattle * Crown Rheostat & Supply Co., Chicago * Industrial 
Chemical & Equipment Co. Minneapolis * A. J. Lynch & Co., Los Angeles * Munning & 
Munning, Inc., Newark * Frederic B. Stevens, Inc., Detroit * Allen I. Williams Co., Denver 


eo) W. GREEN ELECTRIC COMPANY, INC. 


RECTIFIER CG) ENGINEERS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A 38. 
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QUESTION BOX 


readers’ questions 
of general interest 


Q. 67. What is Elkinglon Plate? 

1. According to Cassidy's Ltd., Toronto, Canada, the 
sole distributor of Elkington Plate in Canada, the 
composition of the silver is no different than that of 
the usual silverplate. However, each piece is hend 
burnished and for that reason seems to keep its bright 
finish longer.—B. EGrsera. 


Q. 68. How can I clean soft soldered copper and brass 
parts that have been bright dipped with consequent black 
discoloration of the solder? 

1. Dip in a mixture of fluoboric acid and hydrogen 
peroxide.—C. STrRUYK, 


Q. 69. Does infrequent use of a plating bath have any 
bearing on pitting? 

1. Air dissolved in the bath during idle periods may 
be responsible for pitting. Preheat the bath to a tem 
perature higher than that used in normal operation 
and then permit the temperature to drop to normal 
this will expel air causing pitting.-M. B. Dicer. 


0. 70. What is the cause and cure for discolored chro 
mium plale ina solution with a sulfate ratio of 802 Bath 
lemperature, chromic acid concentration and contacls are 
all under control. 

1. Make a Hull Cell test to determine the bright 
plate range If bee ause ol presence of foreign anions 
the effective “catalyst” ratio is substantially lower 
than the sulfate ratio obtained by analysis, remove 
some of the sulfate by the usual barium carbonate 
precipitation, Kk. R. Bowrrwan. 


Q. 71. What kind of nickel plating solution should be 
used under a final rhodium plate on Brilannia metal 
that has been finished partly bright and partly satin? 
There should be no additional finishing of the nickel 

1. Brightness seems to be desired without levelling. 
For that purpose one may use an old-fashioned bright 
nickel bath containing gums,—M. B. Digarn. 


Q. 7?. We are interesled uw the properties of electrode- 
postled metals at ertremely low lemperatures (— 125° F 
\ literature search has nol produced any spectfu infor 
mation. inv information on the subject thal vou can 
furnish us will be appreciated. 

1. Inquiries to a number of plating authorities have 
produeed negative results. Can any reader help out? 

-.prIror. 
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New Publications 


36th ANNUAL PROCEEDINGS 
Complete volume of papers and discussions 
at the 1949 A.E.S. Convention 


Phe customer looks at plated products Process control 
in elec troplating The job plating business; Availability 
of plating materials: PR cyanide copper plating: Nickel 
at high current density; Operating characteristics of 
chromium baths; Hardness of chromium deposits; Acid 
dips in cleaning eveles: Plating, cleaning, acid treatment 
and chemical brightening of aluminum: Phosphate coat- 
ings on aluminum: Plating on magnesium: Plating of 
angles; Porous structure of eleetrodeposits; Plating 


room waste disposal, 


Price $5.00 


A.E.S. RESEARCH REPORT No. 6 
Determination of Impurities in 
Electroplating Solutions 


Prac es ol sodium, potassium, ammonium, cak mum, zine, 


cadmium, aluminum, chromium and silica in nickel 


Price $1.25 


plating baths 


A.E.S. RESEARCH REPORT No. 14 
Disposal of Plating Room Wastes 


Critical review of the literature pertaming to disposal ol 


eyanide waste solutions 


Price $1.00 


Specifications and Tests 
for Electroplated Coatings 
1949 Edition 


Latest revised issues of A.S.T.M.-A.ELS. specifications 
for zine, cadmium, and lead on steel; nickel-chromium 
on steel, copper, and zine alloys: chromate finishes on 
zine; Methods of thickness and salt spray testing: Recom- 
mended practices for hard chromium plating on steel, 
preparation of low- and high-carbon steel for electro- 


plating. 


Price $1.25 (members 95c) 


ir order with check 


AMERICAN 
ELECTROPLATERS' SOCIETY 
P.O. Bi 


enkintown, Pa 


. 168 
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PERMAG Cleaning Compc unds are especially 
adapted for these operations listed below 


Your requirements are doubtless in this list. 


Check off the items. Tear out and send to 
us. PERMAG will prove efficiency 


economy 


speed 


PRE-SOAK COMPOUNDS 
TRIPOLI 

ROUGE 

STAMPING OIL 


ELECTROLYTIC COMPOUNDS 
DIE CAST 

COPPER 

this BRASS 

LIST STEEL 

CATHODIC 

ANODIC 

AUTOMATIC SYSTEMS 


BURNISHING COMPOUNDS 
ALUMINUM 

DIE CAST 

BRASS 

HARD WATER 


ALUMINUM TREATMENT 
FROST 

ETCHING 

CLEANING 

DRAWING 


ORGANIC FINISHING 

PRE CLEANING 

SPRAY BOOTH 
COATING 

WATER WASH SPRAY 
BOOTH ADDITIVE 

STRIPPING 


Check 
Your 
Requirements 


from 


Tear out 
and Send 


to us 


Prove 

what 
PERMAG 
in Your 
Finishing 
Department 
can do 


Try PERMAG on your tough Cleaning Jobs! 
ERD LE A 50 Court Se 
a teeter meeisetuseg Brooklyn 2, N. Y. 


Mfrs. Specialized Cleaning Compounds for industry 
“Tn Canada: Canadian PERMAG Products, Ltd., Montreal, P.Q . 


USE READER SERVICE CARD; INDICATE A 40.4 





Rook Review 


DR. HAROLD J. READ 
Associate Professor of Metallurgy, Pennsylvania State College 





INDENTATION Hanpness Testinc by Vincent E. Ly- 
saght, 1949, xii + 288 pages. Reinhold Publishing 
Corporation, 330 W. 42nd Street, New York 18, 
N.Y. Price, $5.50. 

Anyone who has been searching for a concise, accu- 
rate and easily readable book on the practical aspects 
of hardness testing need look no further than Mr. 
Lysaght’s new book. In it he has brought together 
all the information that is likely to be needed for the 
intelligent selection of the proper test to be used and 


the equipment for its execution. His extensive experi- 


ence in the field has enabled him to write with au- 
thority, and his writing skill permits him to present 
his knowledge in a very lucid fashion. 

The amount of theory in the book is limited, but 
sufficient to acquaint the reader with the basic prob- 
lems involved in hardness testing and to account for 
some of the difficulties which are encountered in the 
interpretation of the test results. The discussion of 
Meyers’ analysis is, perhaps, the most abstract matter 
in the volume, and it is done in an uncommonly in- 
telligible manner. 

All of the machines which are commercially avyail- 
ble are described in some detail as to their principles 
What is 
more important, the author has indicated the par- 


of operation and mechanical construction. 


ticular field of usefulness of each machine in the 
course of discussing its particular advantages and 
disadvantages. 

The latter part of the book contains a number of 
interesting chapters on such subjects as hardness con- 
version relationships, tests on cylindrical surfaces, hot 
hardness testing, the applic;.bility of hardness tests, 
and the use of indentation methods on nonmetallic 
materials. 

A chapter on the microhardness testing of metals 
will be of particular interest to the metal finisher. The 
author not only describes the methods which are avail- 
able, but also gives, largely by means of examples, 
an excellent idea of what can be done with each method. 
He does not neglect the pitfalls which may be encoun- 
tered or the precautions which must be exercised in 
order to obtain reliable results. 

There are 135 excellent photographs, drawings and 
graphs in addition to a number of tables which aptly 
illustrate the author’s written discussion. Further- 
more there is a large appendix which provides much 
useful data. 
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Article Abstracts 





For copies of original articles, turn to your Public Library 


for photostats or addresses of the publications in question 


Evaluation of Paint Films. C. J. Rolle and T. L 
Dietrich. Anal. Chem. 21, 996-997 (August, 1949), 

A method is presented for resolving the stripping-fore: 
measurements of organic coatings on metal surfaces 
into their basic factors of plasticity and adhesion. The 
application of this method should make the adherome 
ter a useful research tool in the evaluation and formu 


lation of organic finishes 


Hardness of Hard Chromium Plate and Current 
Efficiency as Functions of Conditions of Deposi- 
tion. W. Eilender, H. Arend and E. Schmidtmann. 
Metallobertlache 2, No. 3, 49-52 (1948); Henry 
Brutcher, Altadena, Calif., Tech. Transl. No. 2303. 

A study of influence of deposition conditions on bright- 
ness, hardness, and current efliciency in sulfate and 


sulfate-fluosilicate types of bath. 


Vaporization Cooling of Large Electrical Ma- 
chines. Th. De Koning. J. Frank. Inst. 248, 49-68 
July, 1949). 

This article describes a method ot cooling as revolu- 
tionary as hydrogen cooling was in the twenties. A 
much wider applicability, considerable savings, and 
other advantages are expected of it. The principles 
of vaporization cooling are so different from those cus- 
tomary for other media (air, hydrogen, and fluid) that 
for a proper evaluation one must make oneself free 
front any preconceptions. The fundamentals, the far- 
reaching influence upon the design of machines and 
machine-sets, -stators and -rotors, the methods of 
supplying the cooling means, the conditioning of th 
machines, and finally the influence of the cooling 
means upon the insulation and upon other machine 


parts corrosion) are discussed. 


Priming Paints for Light Alloys. J. G. Rigg and 
kK. W. Skerrey. Paint Manuf. 19, 77-83 (1949), 

Preliminary results of a study of the protection af- 
forded to aluminum and magnesium alloys by various 
paint primers in rural, industrial, and marine atmos- 


pheres show that iron oxide primers provide the most 


protection. Exposure conditions and examination of 


specimens are discussed, and tables show physical 
tests of priming paints and analyses of metals included 
in tests. A summary of results for accelerated test 
after 30 weeks’ exposure and for industrial specimens 


after 25 weeks’ exposure are given. 


Automatic Metal Spraying. Anon. Met. Ind. 
(London) 74, 206-207 (March 18, 1949). 
The results achieved in the protection of wire by 
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PRODUCTION AT 
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—— 


Batch Type oven in various 
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conveyor systems. Auto- 
matically controlled. Ap- 
proved by the N. Y. Board 
of Standards,and Appeals. 





Wide selection of metal 
finishing equipment on 
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ORDER ON 


Approval 


Sulphur Producl Co. Inc. 
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sprayed aluminum have indicated the possibility of 
application to constructional steelwork. A plant has 
been designed and built by Metallisation, Ltd. Mill 
P fe d scale and rust are removed by an airless gritblasting 
te Crre machine. As the steel leaves the machine, the shot 

on its surface falls through a number of hoppers onto 
e / a long rubber belt on which it is returned to the ma- 

By Experience. chine. After being cleaned, the steelwork is pulled 
through the automatic spraying machine where metal- 


spraying pistols apply a coating of aluminum with a 
minimum thickness of 0.004 inch. 


The Role of Natural Convection in Electrolytic 
, Processes. Carl Wagner. J. Electrochem. Soc. 95, 
Seeley’s Yankee Brand | fry cu 
It is shown theoretically and experimentally that a 
Buffing Compounds well defined convective tlow, due to the generally 
lower density in the boundary layer and the resulting 
buoyancy, exists at a vertical cathode. Interplay be- 
tween diffusion and convective flow determines the 


more than a finish limiting current density which occurs if such a voltage 


is applied that the concentration of one of the react- 








ants at the electrode drops to zero. Data are tabu- 
lated. 11 ref. 


E. E. SEELEY COMPANY, INC. 
Black Nickel Plating: Solutions, Defects, and 


900 HOUSATONIC AVENUE Ss . “ ety 
Remedies. Electroplating and Metal Finishing 2, 
Phone 5-0943 BRIDGEPORT 1, CONN. 249-252 (April, 1949). 


Defec ts, probable causes, and suggested remedies are 
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PRICED TO SELL! The Production of Hard-Chromium Plated Bear- 
. ing Surfaces with Good Sliding Properties. kar! 


MOTORS GENERATORS Gebauer, Metallobertlache 2, 161-165 (August, 1948). 


Reliably Rebullt—1 YEAR GUARANTEE 


1—8000/4000 on cau amd M.D., 300 RPM sliding surfaces and methods of producing “oil pock- 
—sar7 $300 Ampere Vw S50 RPA ets” as a means of counteracting the poor wettability 
££ of chromium with oil. Diagrams and photomicrographs 
15 to 25 VOLTS show structures of surface layers and bond to the 
1— 200 Ampere, 15 V. Master : 1 he 
1—1000 Ampere, 15 V. Gen. Elec base metal. 
1— 300 Ampere 
1— 750 Ampere orp 
1— 800 Ampere, 22 33 V. Gen. Elec 


Discusses the prob'em of lubricating chromium-plated 


Relationships Between Conditions of Formation 





24 VOLTS and Shape of Electrodeposited Metal Crystals. 
2—1500 Amp. Century 
1—2500 Amp. Gen. Elec 
2—3000 Amp. Electric Products 














600 Ampere, 24 V. Reliance 
200 Ampere 


193 Ampue, #8 V. G Wh “WORTH THE TUITION FEE IN PRACTICAL 


32 to 60 VOLTS 


500 Ampere, 32 V. Columbia FACTS ALONE”’ , : 
100 Ampere, 30 V. Gen. Elec that’s what a plating superintendent 


200 Ampere, 30 V. West b 
200 Ampere, 32 V. Gen. Elec says about 
2—1500 Ampere, 32 40 V. Century 


1—1000 Ampere, 33 V. Gen. Elec ) } Y 14) y wr - , 
2— 500 Ampere, 40 V. Chandeysson 

2—1000 Ampere, 40 V. Chandeysson BLECTROPL (Tl \(; ~ \0W OW 
2— 200 Ampere, 42 V. Gen. Elec. . . . 
1—1500 Ampere, $0 V. Gen Elec A correspondence course in 
2— 800A 50V.G El 
1— 400 Ampere, 50 V. Gen. Elec MODERN ELECTROPLATING PRACTICE 
6—1500 Ampere, 50 V. Century : 
1—1000 Ampere, 60 V. Gen. Elec given by 


L. J. LAND. Ine. JOSEPH B. KUSHNER 


A R 
136 GRAND STREET, NEW YORK 13, N. Y. Sannin team 
Established 1910 CAnal 6-6976 ‘Nene ob pannel. : ‘ 
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I. The Formation of Block Structures in Electro- 
deposited Metal Crystals. Ul. The Role of In- 
hibitors Having a Moderate Effect. Hellmut 
Fischer. Z. Metallkunde 39, 161-170, 204-210 (June 
ind July, 1948). 

In Part [ a theory of crystal growth is developed, 
showing effects of a variety of factors. Dimensions of 
growth layers are calculated for silver crystals. Re- 
sults indicate that the surface is never wholly passi- 
vated but always retains some residual activity. Part 
If presents results of a fundamental study of the 
effects of mild inhibitors. Data are tabulated, graphed, 


and dis« ussed 


Pickling Experiments with Sheet Zine and Zine- 
plated but Partly Rusted Sheet Iron. W. Machu. 
Arch. Metallkunde 2, 62-69 (February, 1948). 

The solubility of zine of 99.9 and 99.1 per cent purity 
in inhibitor-containing dilute sulfuric acid and in other 
acids was investigated, also the behavior of zine in 
cathodic pickling solutions. The effects of acid mix- 
tures and of organic acids are included. Data are 


graphed and tabulated 


Hydrogen Overpotential and the Partial Inhibi- 
tion of the Corrosion of Tron. J. O'M. Bockris 
and B. E. Conway. J. Phys. Coll. Chem. 53, 527-539 
April, 1919). 

Two main mechanisms of corrosion inhibition during 
pi kling have been suggested. Describes experimental 
work done in order to determine the true mechanism 
involved. Results, which are tabulated and charted, 
indicate that the inhibition is by means of a direct 
effect on the hydrogen activation overpotential and 
not by mechanical protection through an adsorbed 
film. 23 ref, 


The Rate of Oxidation of Nickel. Oswald Kubas- 
chewski and Ortrud v. Goldbeck. Z. Metallkunde 39, 
158-160 (May, 1948 

The author compares his results with those obtained 
by others. An effect of the purity of the nickel on 


its resistance to oxidation is indicated, and an equa- 


BIG REASONS WHY 
YOU SHOULD USE 


STRIPODE 


TO STRIP NICKEL 


% Cuts acid consumption #& Reduces pitting and roughening 
*% Protects base meta! *% Minimizes need for buffing and coloring 


WRITE RIGHT NOW FOR MORE INFORMATION 
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SPRINGFIELD oy MASSACHUSETTS 
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KOCOUR 


SULFATE TEST SET 
for determining 


Sulfates in Chromium Solutions 


This apparatus enables anyone to accu- 
rately and quickly determine the sulfate 
content of a chromium plating solution. 


For consistently good plating results, the 
ratio of sulfates to chromic acid must be 
maintained within very definite limits so 
that a constant check must be kept. 


This is easily accomplished with this 
equipment and we can also supply sets for 
quickly ascertaining the chromic acid and 
trivalent chromium content. 

We also manufacture test sets for analyz- 
ing other plating solutions, cleansers, pickles, 
anodizing baths, for determining the thick- 
ness of zinc, cadmium, copper and tin de- 


posits and for pH determination. 


Write for literature or contact 


your local jobber 


KOCOUR CU. 


4801 S. ST. LOUIS AVE. CHICAGO 32, ILL. 
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"Oakite’s new method 


for cleaning brass 





and copper before 
nickel and chrome 


plating is tops!” 


a 


From Connecticut to California, electroplaters 
are enthusiastic about the NEW Oakite brass- 
cleaning method that gives good protection 
against tarnish along with effective removal of 
oils and buffing compounds. Here are a few 
comments 

Wonderful cleaner for brass . . . Results 
have been excellent ... Not a single reject 
on brass and copper work in two months 
.. « Good cleaning combination ... All 
parts plate perfectly ... Worth its weight 
in gold . . . No discernible tarnish during 
anodic cleaning . . . Rejects at lowest 
point ever . . . Nickel plate extremely 
adherent, very bright and lustrous... 
Getting excellent results in automatic 
plating machine ... 15 to 20 seconds 
reverse did perfect job... Much brighter 
plating, much better adhesion . . . Could 


not detect any tarnish... 


FREE Write today for full information on 


the new Oakite method for cleaning br: 


other copper allovs copper plat d 


OAKITE PRODUCTS, INC., 40 Thames SI., NEW YORK 6; N.Y. 


Technical Service Representatives in Principal Cities of U. S. & Canada 
? 


G onmsre | OAKITE 


| sos REG. U. 6. FAT. OFF 


SPECIALIZED INDUSTRIAL CLEANING 





MATERIALS - METHODS - SERVICE 


USE READER SERVICE CARD; INDICATE A 48 


tion shows the probable effect of temperature on oxida- 
tion rate. Data are graphed and tabulated. 


The Protective Value of Pickling Inhibitors and 
Their Evaluation. |. H. Fischer. Arch. Metallkunde 
2, 1-9 (January, 1948). 

Presents a comprehensive report on laboratory work 
on the chemical removal of rust and scale from iron 
and steel. Results are compared with those of tests 
made on an industrial scale. Data are graphed and 
tabulated. 


The Chemical Production of a Heavier Protective 
Film of Magnesium Fluoride on Magnesium Al- 
loys. M. Staesche. Arch. Metallkunde 2, 99-102 
March, 1948). 

According to the process described, a primary film of 
magnesium hydroxide is applied to the magnesium by 
means of caustic soda and converted, by boiling’, fin 
fluoride solutions, into magnesium fluoride. Thirty- 
day tests in oxygen-containing sea water proved that 
the samples thus treated were highly resistant to cor- 
rosion. Results are graphically and photographically 
illustrated. 


Phosphating as a Topochemical Reaction. A 
Wustefeld. Arch. Metallkunde 3, 43-45 (January, 
1919). 

Discusses the effect of accelerators, the properties of 
the phosphate film (surface structure, color, plasticity 
its effect on the hardenability of lacquer, and its ad- 
sorbing power for lubricants. Includes table, graph, 
and photomicrographs. 


Physical Properties of lron Deposited from 
Chloride Baths. I. Larson, R. W. Moulton and G 
L. Putnam. J. Electrochem. Soc. 95, 86C-92¢ April, 
1949), 

Determination was made of the effects of pH, tempera- 
ture, current density, and ferric-iron concentration on 
the above. Data are plotted. 15 ref. 


A Note on the Possible Role of the Solid Surface 
in Electroless Plating. bk. bk. Glenn, Jr., KE. L. Cook, 
and Norman Hackerman. J. Electrochem. Soe. 95, 
110C-112C (May, 1949). 

Describes some experiences with electroless plating of 
nickel on both glass and metal surfaces Effects of 
seeding and rough surfaces on initiation of deposition 
were determined, Pheoretical conclusions are sum- 


marized, 


A Method of Centrifuging Alkali Cleaners in Fin- 
ishing Plants. Philip P. Sharples. Finish 6, 23-24, 
68, TO (May, 1949), 

Describes use of supercentrifuge to remove miscellan- 
eous contaminants from metal-cleaning baths Pro- 
cedure resulted in load increase of 20 per cent and large 


reduction in cleaner consumption. 
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Patent Abstracts 


GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 





Copies of patents may be obtained by writing to Com- 
missioner of Patents, Washington 25, D.C. Price 25 cents 
each. 


No. 2,480, 771, August 30, 1949—Process for the Elec- 
frolylic Recovery of Nickel—L. S. Renzoni., assignor 
lo The International Nickel Company. 
| have discovered a novel liberator cell and a method 

employing the novel cell with insoluble anodes and a 
chloride-ion-containing electrolyte whereby the elec- 
trolytic system can be operated in balance, with respect 
to nickel, during electrolysis and wherein nickel is 
recovered by electrodeposition at a cathode without 
liberation of chlorine at an insoluble anode. 

Ciam 1. \ process for electrolytic recovery of 
nickel from aqueous nickel-containing solution which 
comprises introducing into an acid-resistant, dia- 
phragmous-walled cathode compartment containing a 
cathode, a solution consisting essentially of water with 
hydrogen ions to provide a pu of about 4 to 5 and 
with about 56 to 57 grams per liter of nickel, about 
27 to 30 grams per liter of, chloride ions, about 71 to 
120 grams per liter of boric acid, said solution being at 
a temperature between about 100° F and 120° F; 
introducing into an adhacent, acid-resistant dia- 
phragmous-walled anode compartment containing at 
insoluble lead anode having a content of about 6 per 
cent antimony and spaced apart from said cathode 
compartment by an intervening compartment having 
common diaphragmous walls with said anode com- 
partment and said cathode compartment, a solution 
consisting essentially of water with about 10 grams 
per liter of sulfuric acid but substantially devoid of 
chloride ions, said solution being at 
between about 100° F and 140° F; 


level of eu h ol said solutions in the respec tive com- 


a temperature 


maintaining the 


partments sufficiently high to cause each of said solu- 
tions to flow through the respective diaphragmous wall 
to form mixed solutions in said intervening compart- 
ment located between and connecting said anode com- 
partment and said cathode compartment; withdraw- 
ing the mixed solutions from said intervening com- 
partment at a level below the depth of both the anode 
compartment and the cathode compartment at a rate 
suflicient to maintain the level of the mixed solutions 
in said intervening compartment below the respective 
levels of the solutions in said anode compartment and 
said cathode compartment and to maintain the re- 
spective flows of said solutions into the intervening 
compartment; and passing electric current through 
the solutions between said anode and said cathode at 
an anode current density between about 20 and 50 


amperes per square foot to deposit nickel on the 
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Ztalite 


Reg. U. S. Pat. OF. 


for NICKEL PLATING 





The one bath especially designed 
for plating DIRECTLY on WHITE 
METAL ALLOYS including ZINC 
LEAD and ALUMINUM. ZIALITE 
also plates on COPPER, BRASS 
and IRON 





for HARD CHROMIUM 








Zialite ADDITION AGENTS 


USE 


Finer-grained deposits. 
Increased throwing power. 
Less sensitivity to sulfate content. 








ZIALI 


92 Grove Street 


TE CORPORATION 


Worcester 5, Mass. 
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cathode whereby nickel is electrolytically recovered 
from aqueous solutions containing nickel and chloride 
ions while substantially preventing evolution of chlo- 
rine gas at the insoluble anode 

9 claims, 11 figures. 

References ciled: U. S. Patents 679,985: 805.969; 
1,003,092; 1,239,012; 1,375,631; 1,389,829; 2.394.874. 


British Patent 9,563. 


Vo. 2,485,563, October 25, 1949-—Zine Electroplating 


Compositions and Method for the Electrodeposition of 


Zine.—A,. E. Chester and F. F. Reisinger, assignors 
lo Poor and Company, Chicago, Ill 
new and improved results in electrodeposition 
of zine are obtained by incorporating into cyanide- 
zine plating baths compositions or concentrates con- 
taining zine aldonate, preferably zine gluconate, and 
preferably also containing an alkali-soluble protein de- 
rived from a vegetable-seed meal, such as for example 
sova bean meal 
\ further feature of the invention in its preferred 
aspect ts is the incorporation mito compositions or con- 
centrates of the Ly pe described for addition to electro- 
plating baths ammonium alginate and/or naphthyla- 
mine salt of an aldonic acid, preferably the alpha- 
naphthylamine salt of gluconic acid. 
Zine aldonate alone when incorporated into a cy- 


anide-zine plating bath has the effect of increasing the 


cathode efficiency and hence the speed of deposition 
and to some extent decreasing or lessening the burn- 
ing tendency. The alkali-soluble seed meal may also be 
used alone, but has the disadvantage of a tendency to 
coagulate and is preferably used in combination with 
zine aldonate. The presence of the seed-meal protein 
in the bath increases brightness, but its biggest effect 
is to widen the range of allowable current density. 
Both the naphthylamine salt of the aldonic acid and 
the ammonium alginate contribute to an improvement 
n the color or snap of electrodeposited zine. 

A concentrate or composition containing all four of 
the aforementioned ingredients is clear and stable 
against precipitation on standing when added to a 
cyanide-zine plating bath in relatively small amounts. 

Preparation of addition agents described in detail 

Cram It. 
a solution containing sufficient amounts of dissolved 


A zine plating composition comprising 


gluconate, an alkali-soluble soya-bean protein, and the 
alpha-naphthylamine salt of gluconic acid to enhanes 
brightness and speed of deposition. 

(Lam 12. containing ammonium al- 
ginate 

13 claims. 


References ciled: | S. Patents 644.658; 1.536.859: 
L564,414; 1,692,210; 1,891,669. 
601,036 


German Patent 
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with Exclusive Cam Action 
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Bumper Guard 


WRITE TODAY FOR QUOTATIONS 
IN 48 HOURS 





For the FASTEST, SUREST Change-over yet! 


ADAMS NEW “Speed-é-lock’”” 
and “Speed-é- Tip” Replaceable Workholders 


— D 
_— CONTACT POINTS BARED 
peestc 

Patent pending 

Workholders 
| the fastest, surest 
lang ve | Se 1 1 pe rkholder—some stock m 
thers mace f ir part icks made all sizes and shapes to fit 


Aluminun vir pper » | d additions lastisol 
CUTS 95% OFF YOUR RACK MAINTENANCE COSTS. 
SAMPLE RACKS MADE 


ADAMS ENGINEERING CO., 34 Crafts St., Newtonville 60, Mass. 


The ADAMS “Wrap -2- Round” 
PLATING RACK 


with non-replaceable workholders 
bul made at a price, to fit the com 
petitive price plating job where a 
special rack is needed for produc 
tion and fast handling of parts 
Ideal for that 50-100 thousan« 
parts job where price of racks are 
a determining factor in counting uf 
profits 


Sketch showing a few of 
the many different style 


WRAP-A-ROUND 


Workholders that may 
be used. All imade of oe 
Spring Temper brass or 


phos. bronze wire in a 
variety of sizes. Spine 
made of round copper 


ALL RACKS PLASTISOL 


RACK READY FOR 
IMMEDIATE USE 


an be The “WRAP-A-ROUND” gets its 
name because the workholder used 
. is formed with a double ing 
xlels, similar to a safety pin The insice 
diameter of the ring is smaller than 
the diameter of the round copper 
spine In attaching workholder t 
spine, the ends are spread to permit 
sliding it up the spine into desired 
position Ends are released and 
spring tension of the wire grips 
tightly on spine. Soft solder is then 
flowed into jomts and crevices 
(Workholders positively will not 
loosen.) Rack is then insulated 
with Plastisol and contact points NO SCREWS, NUTS OR 
bared WASHERS TO LOOSEN 
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Vo. 2,485,565, October 25, 1949—Cadmium Plating Vo. 2,476,286, July 19, 1949-——Marine Electrocleaning 
. E. Chester and F. F. Reisinger, assignors to Poor and Electropickling Apparatus—G. C. Cor. 

d Company, Chicago, Ill. This invention relates to. . .electrolytically cleaning or 

greatly improved results in cadmium plating pickling the metal hull of a ship or other metallic strue- 


' : " . , ich i reed i ‘i ™ ‘t water. 
from cyanide-cadmium baths are obtained by electro- ture which is submerged in sea or seaport wate 


depositing the cadmium from an electrolyte contain- Cram 1. Apparatus for electrolytically cleaning the 


. . . . urface of metal parts which are submerged in an elec- 
ing an amine salt of an aldonic acid and/or a nickel surface © I . , 


salt of an aldonic rat id. The term “amine salt of aldoni« trolyte, comprising " frame, a plurality of elongated 


ee . . . ‘lectrodes mounted in said frame, a plurality of elon- 
acid” is employed herein to describe reaction prod electrodes mounted said f y ite 


; , , : . gate ighly nductive element ited in sai 
ucts of amines with aldonic acid. In the practice of gated, highly conductive elements mounted in said 


the invention it is preferable to employ amine salts frame between said electrodes and the surface to be 


ished Geen saletinabe. Widtisinaieenlieaeilelih malice cleaned and electrically insulated from and = spaced 


The preferred type of amine is alpha-naphthylamine from said electrodes, said highly conductive elements 


gluconate. A preferred nickel salt for the purpose of being in a plane parallel to said electrodes, electrie- 


the invention is nickel gluconate. It will be under current shields partially surrounding said electrodes 

stood, however, that other types of amine salts may and highly conductive members, said shields being 
’ . ‘ > Ss ‘ ‘ s ‘ 

be employed and that other nickel aldonates may be 


used. 


situated to collect material removed from the sur- 

face being cleaned to direct such material away from 

ree ; . the electrodes and highly conductive elements, and 

Cram 19. In the electrodeposition of cadmium, the ; 

: 5 : means to cause an electric current to flow between said 

tep comprising electrodepositing cadmium from = an 

; . electrodes and the surface to be cleaned 

aqueous cyanide-cadmium plating bath having dis : 
: t figures, 1 claims 

References ciled: . S. Patents 496,707: 820,105; 

981,922; 1,154,092; 1,794,973; 1,850,426; 2,200,469; 

2.319.621. British Patent 26,504. “Elee- 

. . «+ ¥ 
References ciled: U.S. Patents 1,536,858; 1,564,413 ranietiog with Chromium, Copper and Nickel’? by 
1,681,509; 1,818,179; 2,085,750; 2,107,806; 2,106,072 Freeman and Hoppe (1930), p. 128. “The Distribu 


Modern Electroplating (1942), p. lot. tion of Electrodeposits’’, Met. Ind. 267 (April 28, 1944). 


solved therein an aromatic amine gluconate and nickel 
gluconate. 


9 . 
20 claims. 
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iA the name of America’s finest nickel anode, 
4auer barked, diaphragm, and filter bagA. 


Manufactured from cloth, that is woven without the use of starch, gums, 
or resins, and containing less soluble organic material naturally found in 
all cotton fiber than any other product now on the market. 





for a plate that is 


FASTER 
BRIGHTER 


SMOOTHER 
insist upon MON. ike ll 


\ complete line of nylon, and of nylon and 
cotton combination bags are available. 
Write for samples and simple methods for 
testing the product you are using 


WILLIAM PARKER CO. 
P. ©. BOX 209 WORCESTER, MASS 


The Monarch line is available direct, or through these jobbers Pesco Products, New York, N. Y. 
American Chemical Works Inc., Providence, R. | L. H. Butcher Co., Los Angeles, Cal 
M. E. Baker Co., Cambridge Mass. Chemical Sales & Service Co., Worcester, Mass 
Davies Supply & Mfg. Co., St. Louis, Mo a tg veer 4 Supply Co., Pittsburgh, Pa. 
Empire Electro Plating Supplies Corp., New York, N. ¥ W. D. MacDermid Chemical Co Bristol, Conn 
Seiler Chemical, Baltimore, Md R. W. Renton Co., Cleveland, Ohio 
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CHEMCLEAN BREVITIES 


Facts Without Frills 
BURNISH-ALL 


One proven burnish- 





: ‘ 
ing compound that is 





good for all metals. 





Fast working. 
Safe and simple to use. 
Not critical. 


Suitable for self rolling 
or with burnishing 
medium in all types 


of equipment. 


High lustre, at 


low first cost and 





low operating cost. 


That's the Story 


Price in 350-Ib. barrels, 


l8ec Ib., f.o.b. 





plant. 


Send for a trial lot— 





10 Ibs. at 25e Ihb., 


f.o.b. plant. 


CHEMCLEAN PRODUCTS 
CORP. 


Manufacturers of Industrial Cleaners, 
Strippers and Chemical Specialties 


DEPT. P-JA-3 
b4 SIXTH AVE. 
NEW YORK 13, NW. Y. 
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E393. Blast Cleaning for Precision 
Parts —Liquid Honing, developed by the 
Vapor Blast Manufacturing Company, 
3025 W. Atkinson Avenue, Milwaukee 9, 
Wis., is said to work with equal effective 
ness on delicate spark plugs as on large 
aluminum surfaces of aircraft Engines, 
armament parts, plant machinery and 
tools can all be cleaned by Liquid Honing 

The process uses microscopic particles 
of silica and novaculite suspended in liq- 
uid and jettisoned by high-pressure air to 
provide the blasting effect. By varying 
the size of the abrasive particles, gun dis 
tances, and blasting time it is possible to 
process the most delicate, precision parts 
For further information, use Reader 


Service Card 


E- 394. Di-Phase Cleaner —Chemclean 
Products Corporation, 64 Sixth Avenue, 
New York, N. Y 
opment of Chemclean No. 133, a non- 


announces the devel- 


corroding “di-phase” precleaner for all 
metals, It is said to remove bulling and 
drawing compounds, oils, greases, etc., to 
be safe to work with and simple and inex- 
pensive to use, and to eliminate all hand 
operations 

lo make up the bath, pour | volume 
of Di-Phase No. 133 on 3 volumes water 
the No. 133 floats on top 
be in either phase, No. 133 or water. The 


Objects can 


parts are allowed to remain 2 to 5 min- 
utes in the solution, removed, and with- 
out rinsing put through either a mild- 
alkali soak cleaner or directly into an 
electrocleaner For further information, 
use Reader Service Card 


E397. Metal Cleaning Compound 
Quaker Formula 100, synergized synthetic 
cleaner, developed and sold by Quaker 
Chemical Products Corporation, Consho- 
hocken, Pa., is said to be successful in 

the removal of mineral-oil type soils 

This powder-type product is used at 
concentrations of 2-3 oz/gal at 180° F to 
boiling, and is said to prepare metal sur- 
faces for bonderizing, electroplating, paint- 
ing, and other critical operations with 
immersion times of less than two minutes 
in the cleaning cycle It can be applied 
to the cleaning of steel, brass, die casting, 
wid aluminum, it is stated. For further 

nformation Reader Service Card 
19. Easily Cleaned Filter -The 
t horizontal-plate filter an 
by the Sparkler Manufacturing 
Company, Mundelein, IL, permits quick, 
easy cleaning of the filter plates without 
removal from the filter This unit is tn- 
tended for use where a large volume of 
filtrate requires frequent cleaning of filter 


plates during the production run. A side 


panel that can be opened to expose all 
plates and a specially designed horizontal 
plate with a flush top surface permits the 
filter cake to be washed off quickly and 
completely Any type of cloth or syn- 
thetic filter media may be used, as well 
as wire cloth if desired. At the end of the 
filtration cycle, all the plates can be re 
moved at one time through the top. The 
unit is available in a wide range of ma 
terials and linings to handle all types of 
liquids, with capacities ranging from 60 
to 60,000 gph. For further information, 


use Reader Service Card 


E--395. Small Lot Variable Speed 
Tumbling Barrels—-New ease, speed 
and convenience in tumbling small lots 


of stampings, die castings and similar 


pieces are claimed for a variable-speed 
small-lot deburring barrel announced by 
Belke Manufacturing Company, 941-955 
N. Cicero Avenue, Chicago 51, Ill. It is 
also said to be ideal for test runs to deter- 
mine correct rotating speed, the kind and 
size of media or abrasive, the best load 
size, and other factors essential to efficient 
finishing 

Mounted on a bench or small stand, 
the barrel is rotated by an enclosed varia- 
ble-speed dr:ve which permits easy ad- 
justment to any speed between 13 and 
39 rpm. Two sliding trays, the top one of 
which is perforated, afford quick separa- 
tion of the work 

The barrels are available in two sizes. 
The total capacity of Model 2 is 0.4 cubic 
feet and of Model 3 is 2.0 cubic feet. For 
further information, use Reader Service 
Card 


E398. Variable Speed Deburring and 
Finishing Barrel —-A new deburring and 
finishing barrel, Model No. DB-200, has 
been announced by the Almeco Division, 
Queen Stove Works, In The manufac- 
turer reports that this equipment has 
been thoroughly tested on a wide variety 
of work 

Barrel speed is variable from 6 to 30 
rpm and maximum safety ts claimed be- 
cause of a rollaway perforated hood which 
permits positioning of the barrel with the 
hood down. A positive magnetic break 


allows inching of the barrel into position 


PLATING 





There are no protruding parts or door 
handles. Poth forward and reversing 
safety switches are provided. For further 
information, use Reader Service Card 


E399. Self-Contained Small Dust 
Collector—Model 331D Dustkop dust 
collector is a complete midget dust-col 
lecting “system” intended for laboratory, 
small-wheel grinding, bufling, polishing, 
Rated in excess of 


300 cim it is especially designed for use 


jewelers’ work, et 


in very limited space (12 x 14 x 18 inch 
height 

The Model 331D is supplied by Aget 
Detroit Company, Ann Arbor, Mich., 
complete with bench top hood sheet 
metal pipe and elbows so that installa 
tion can be completed in a very short 
time. For further information, use Reader 
Service Card 


E400. Dry Plating Process —-A process 
of metal plating by means of a gaseous 
medium, developed by the Commonwealth 
Engineering Company, involves the ther 
mal decomposition of metal carbonyls in 
an inert atmosphere of carbon dioxide 

Objects to be plated are radiant-heated 
in a plating chamber supplied by a metal 
carbonyl generator The closed system 
recycles the plating gases for economy of 
operation An integral metal coating is 
quickly obtained at a temperature of 
approximately 400° F, and the dry process 
is applicable to any material which will 
withstand this temperature range Rate 
of uniform deposition is said to be far 
higher than that of conventional electro- 
plating, and irregular surfaces, complex 
shapes, and articles with internal areas 
are readily handled 

The process is ideally suited to the con- 
tinuous plating of strip moving at fairly 
high speeds A web of fine, hard paper 
moving at a substantial speed can be 
readily coated by the gas plating method, 
opening up new possibilities for the pro 
duction of foil laminates, can-making ma 
terials, and condenser papers Metal 
strip may likewise be gas plated at high 
speed 

Carbonyls of a number of metals, in 
cluding nickel, tron, chromium. tungsten 
and molybdenum, may be used in the 
process. Surlace preparation for gas plat 
ing is the same as for electrolytic plating 
Control of the process is relatively sim- 
ple, however, without the complicating 
factors ol comple x baths, delicate solu 
tion balances, and intricate electrodes 
currently required in some wet plating 


or further information, use Reader 


Wl. Chemical Resisting General 
Maintenance Paint -A new paint with 
chemical resistance said to be far higher 


than that of ordinary general-maintenance 


paints has recently been placed on the 
market by the Organic Coatings Division 


of United Chromium, Incorporated, 51 E 


JANUARY, 1950 


f2nd Street, New York 17, N. Y The 
new paint, known as Ucilon 1701, is 
based on chlorinated rubber. It is claimed 
of real advantage in contact with acid 
and alkali fumes, moisture Vapors, grease 
and oils and is recommended as a coat 
ing for floors, walls, ceilings, exteriors of 
storage tanks, structural steel and exte 
riors of certain process equipment, and 
machinery in industrial atmospheres 

It can be applied over old paint or 
other surfaces without priming and with 
out sandblasting or other surface treat 
ment Loose rust and scale, however, 
should be removed Only one or two 
coats are required. Coverage is between 
350 and 500 sq.ft. per gallon, depending 
on the smoothness and porosity of the sur 
face It is available in a full range of 
colors suirable for carrying out functional 
color schemes For further information 


use Reader Service Card 


E—-402. 
Chemcelean Products Corporation 61 
Sixth Avenue, New York, announces the 
development of a new burnishing com 
pound called Burnish-All for use on a 


variety of metals. It is said to bring up a 


Burnishing Compound 


more brilliant luster on most metals and 
their alloys in less time than is usually 
required by other materials and to be 
equally effective when used with burnish 
ing medium as in self-rolling operations 
For further information, use Reader 


Service Card 


E403. *“Pint-Sized” Filter Pump 
Unit—Setheo, 105-107 150th Street 
Jamaica 4, N. Y., announces a new addi 
tion to the Sethceo filter family, Model 
LSU-5 for all plating solutions. This pint 
sized unit, the smallest industrial filter 


ever built, comes complete with motor, 


eb 


pump and filter mounted on a laminated 
bakelite panel, and is furnished with hose 
which is both acid and alkaline resistant 
Feature are low initial cost and eco 
nomical operation back-washing AC 
DC motor tainless (type 316) pump 
heat-resistant Lucite filter cylinder; com 
plete drainage; design for continuous or 
intermittent filtration at a rate of 50 
gal /hr; exceptional fine degree of filtration 
For further information use Reader 


Service Card 


104. Filters —-Production of a series 


of new, low-cost filter units especially 








AVAILABLE FOR 
IMMEDIATE SHIPMENT 
ATTRACTIVE VALUES 


THE FOLLOWING EXCELLENT REBUILT AND 
GUARANTEED ELECTROPLATING MOTOR GEN- 
ERATOR SETS AND RECTIFIERS, WITH FULL 


CONTROL EQUIPMENT 


15,000 7500 AMPERE, 6 12 VOLT 
COLUMBIA ELECTRIC CO., with Separate 
M.G Exciter 

10,000 5000 AMPERE, 6 12 V¢ 
HANSON-VAN WINKLE-MUNNING 
Separately Excited Synchre 
Motor, Excellent Condition 

5000 2500 AMPERE 6/12 Ve 
EAGER ELECTRIC CO., Separately 
cited, Excellent Condition 

5000 2500 AMPERIE 6/12 VOLT 
MUNNING OPTIMUS 

Excited 

4000 2000 AMPERE 6/12 VOLT 
HANSON & VAN WINKLE CO., Compound 
wound, Separately Excited 

3000, 1500 AMPERE 6/12 VOLT 
CHANDEYSSON ELECTRIC CO., Synchron 


ous Motor, Separately Excited, Exciter 


je parately 


in-Head. 

3000 1500 AMPERI 6/12 VOLT 

ELECTRIC PRODUCTS CO., Synchronous 
Motor, Separately Excited 

2000 1000 AMPERE, 12/24 VOLT 

HANSON-VAN WINKLE-MUNNING CO 

Excellent Condition, Separately Ex 
cited 

1500,750 AMPERI 6/12) VOLT 

HANSON-MUNNING CO., Shunt Wound 
Separately Excited 

1000500 AMPERE 6/12 VOLT 

CHARLES J. BOGUE ELECTRIC CO., Sepa 
rately Excited, Interpole Design, Ex 
citer-in-Head 

1500 AMPERE, 40 VOLT, HANSON 
VAN WINKLE-MUNNING Anodizing Syn 
chronous M. G. Set, Automatic Con 
trols, Exciter-in-Head 

1000 AMPERE, 40 VOLT. HANSON 
VAN WINKLE-MUNNING CO. Anodizing 
Synchronous M. G. Set, Exciter-in 
Head. 

1000 AMPERE, 25 VOLT, HANSON 
VAN WINKLE-MUNNING CO., Separate! 

Excited, Anodizing Unit 

OTHER SIZES OF ELECTROPLAT 

ING AND ANODIZING MOTOR 
GENERATOR SETS IN STOCK 

6. E. COPPER OXIDE RECTIFIER 
00 AMPERE 6 VOLTS, for opera 
thon on 220 3 OF 

400 AMPERE. 6 VOLT, UDYLITE 
MALLORY RECTIFIERS, with built-ir 
Regulators 

2000 AMPERE 6 VOLT, GENERAL 
ELECTRIC CO. COPPER OXIDE REX 

TIFIER for 220 voit, 3 phase 60 cycle 
input 

1440/270 AMPERE 6/12 VOLT 
UDYLITE-MALLORY RECTIFIERS, for 


220 (440 volt, 3 phase, 60 cycle input 


M. E. BAKER CO. 


25 WHEELER STREET 
CAMBRIDGE, MASS. 
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Equipment 
and Supplies 


1,020, and 2,280 gph on open pumping 


Standard equipment includes filter cham- 


ber, pump, motor, motor starter and all 





idapted to the filtering of light 
mnounced by 
Tix 00 Frelinghuysen Avenue 
N. J. Designated as the SEN 


new imut 


a just been 


regular Titeflex filters but are 
minimum cost They 


pad ete 
by ftilter-aid 


filterin 


elias 
plain steel, rubber 
316) stainle the 
efliciently 


olution 


maAS 
ten 


POLISHING 


How! 
VYowl 
How! 
Vow! 
Hou! 


vise tight | 


grips oll 


whee! « 


yords 
odor-free! 


“First Choiée of the 


ontaim all of the fe 


Inventories Simplified! 


valves and fittings 
Prec 


slight 


assembled on a port 
mt tanks can also be 
extra cost. For further 


a ible platform 


Viteflex 


ipplied at 
\ , ! on, use Reader Service Card 
ewa»rk 


W5. Stop-off Wax -Michigan 
Chemical Company, D 

7. Mich mnounces Miccrowax, a 
single-material wax for selective 


nd t 


one and 


stop 
» be esp cially suited for masking 

omplicated parts and sharp edge It 
in odork wax that will not crack and 
irhable degree 


A rem of adhesion even 


flat surfac requires no 


before tts 


wine coat 
I 


n material 


applic ition, and 


hardens immediately after the part has 


been dipped thereby minimizing prepara 


POLISHING WHEELS 
AND BELTS 


LEADING 
PLANTS REPORT: 


Lenger Wheel Heed Life! Thanks to 
Gripmoster's special high-heot resist 
ng ingredient! 

Fewer Stops for Wheel 


Gripmaster locks in grains of emery 


Changes 


One grode 


groins—300 to 20. No 
spetio! sizer needed! 

Better Finishes! 
gives more and finer 
cracked! 


Greoter flexibility 
breoks” when 


Goodbye to $. O.! There's no Stock 


dor in Gripmoaster 


ts clean, 


World's 


Rest Finishers” 


GRIPMASTER DIVISION 
CHEMICALS 


IN CANADA: 


as 
tion time and speeding up production on 
befor 


manufacturer For 


parts plating, according to the 
further 


use Reader Servier Card 


information 


E -406. 
Blanket 
2824 N 


announces 


Roller Type Emergency Fire 
Industrial Products Company 
ith Street, Philadelphia 33, Pa., 
blanket 
pate 


a new roller-type fir 


for use in chemical laboratori 


spray locations 


other 
hazard of clothing catching fire 

One arm is put through the 
blanket loop and a turn of the body is all 
that ssary End of blanket auto 
matically detaches from roller rh 
blanket is treated to make it fire 1 
and mothproof. For 


lacquer rooms, Of 
where the 


is present 
Is nece 


tarding 
further information 


use Reader Service Card 


K-07. 
Company, In 
Cleveland, Ohio 


uct known as Rins 


Rinsing Aid --R. O 
1279 W ird 
announces 
Aid for addition to a 
tank It is said to 
water-repellent film on freshly plated work 
and hence to leave the surface of the work 


Hull & 
Street, 
a new prod 
statu 


virtually dry A concentrated product, it 


is added to the water rinse in the amount 
gal. Although it may 


be used in the final rinse, it is preferred to 


of about 10 02/100 
make the addition to the rinse tank 
before the last dip 
Advantages of the 
said to be 


just 


Rins-Aid dip are 
complete freedom 


nickel 


vement im unm 


virtually 
from water staining of chromium 
cadmium or zine; impr 


formity of appearance of the surface; 


of drying; and use of a lower 
than usual in the final hot 
For further 
Reader Service Card 


greater ease 
temperature 


water rinse information, use 


E108. 


Cotton Potash Brush 
cotton 
brushes has been developed by the Han 
son-Van Winkle-Munning Company, Mat 
awan, N. J The feature ts 
that the « 


A new 


improved design in potash 


outstanding 


tton wicking is anchored by a 


NELSON CORPORATION H. C. Nelsen Chemicals, Lid. 
12345 Scheeter Hwy, Detroit 27, Mich. U.S.A. Windsor, Ontarie pewter 
Send vs a generous FREE SAMPLE of Gripmaster , tt , 

Send us data on how to boost polishing production straight-handle 
Hove a representative call to demonstrate h 


steel t only in a 
brush but also in 
Additional features are said 


wire, m 
a curved 
andle brush 
COMPANY nA to be 20 per 
ATTENTION standard 
ammount of cotton wicking around the 
ADORESS of the block where it is needed the 
For further 
Card 


cent more cotton than 





and the use of a generous 








most 


Reader 





information use 
Sery ice 
FOR FURTHER INFORMATION 


USE READER SERVICE CARD; INDICATE A 55 
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The Host Branch 


Branch of the 


Society 


The Boston American 


Klectroplaters’ celebrate its 


after 


will 


jth anniversary only a few days 


the 1950 Convention has closed 


It was on June 20, 1920 that a number 
ol platers and chemists gathered at the 
Adams House for the purpose of 
izing a Branch. Frank J. Clark 
the New York Branch, and Samuel Her- 
rick, a who belonged to the 


Providence Branch 


organ 


then of 


Bostonian 
Attleboro were the 
tutiators 

The latter, 


chairman, discussed the 


serving as a temporary 
benefits derived 
Society, 
John | 


Branch described 


from membership in the and 
A.ELS. Secretary-Treasurer 
New York 
the Society’s origin and the work of its 
After the 
Providence-Attleboro Branch, Messrs. 
McDonough and Simpson, had told about 
the success of their Branch, “all present 
that a Branch be 


and a temporary charter applied for’’. 


Ster- 
ling of the 
members of 


Branches two 


were anxious formed 
The following were then elected officers 
President Francis W. Macku 

Vice-President 
Secretary-Treasurer—A. TALAMONO 
Anprew W 


WituiaM Frencu 

tecording Secretary Gak- 
RETI 

Librarian Instructor—U. H. Witcoms 

Sergeant-al-Arms—GronrceE C. LEACH 

Trustees—J. J. Nauman, Louts A 
B. kK. Dingian, H. H 
R. A. Larrat 

The reporter of the day, Mr 

fact that 


one chemust 


GALE, 
Wircoms, and 


Herrick, 
the 


two 


comments on the among 


oflicers there were and 
electrochemical engineers 
Phirteen 


three who did not hold any 


been 
then 


ha ve 
office 


temporary 


men (there must 


signed the application for a 


there 


charter which was granted shortly 
alter Phe 


charter on 


Branch received it 
December 31 

actions of the group at its 
to decide to enlist the 


new 
manent 
Among the 
st meeting was 
and cooperation of on f the large 
ial institutions in Boston That 
as successful is indicated by the 
on May 6 of the folk 
M. dekay Thompson 
Massachusetts 


im honorary 


ducati 


wing year, 
professor 


chemistry at the 


t few meetings were held in the 
House, but they 
American House At each 


meetings held 


were soon moved 


meet- 
von there were tv 
one or mor were 


month papers 


m the usual plating subjects or, 


JANUARY, 1950 


A. E. S. 37th ANNUAL CONVENTION 
BOSTON, JUNE 12-15 


electroformin 


appropriately enough in view 1950 


Convention program, on 
electrotyping and manufacture 
A regular feature 
ry popular, was a 


first Presi 


including 
of phonograph records 
series of 


which was ve 


lectures on chemistry by the 
dent, Mr. Mackie 

With the 
first one of 
Birthday 
first 


sddition of social affairs, the 


which was held on Lincoln’ 


1921, the 


steadily 


Branch during its 


year grew in membership 


with at least one new member being added 


each month Stagnation soon set in 
and the membership remained 
1925 
rhe turning point 
1930 


however 


less until when 


at twenty-tive or 
it dropped to fourteen 
1929 


was reached in when from 


eleven members the Branch grew to 
thirty 
ald Wood becameé 
leadership and that of his immediate suc- 
Arthur Mintie 
rolls showed sixty-three members in 1936, 


1938. It 


continued to grow until 1946 when a top 


It remained that way until Don- 
President. Under his 


cessor, the membership 


eighty in 1937, and ninety in 
figure of one hundred and sixty-eight was 


reached At this writing, due to many 


local changes, the Branch has one hun- 
dred and thirty-six members 

As one looks through the records one is 
impressed by the long and devoted serv- 


The 


outstanding record is held by Andrew W 


ices given by several individuals 


Garrett who was the Branch’s Secretary- 
lreasurer almost from the very beginning 
until 1946 
for that of President. He 
ber of the Board of Managers 
Other old-timers who have 
Francis W 


were the 


when he exchanged this post 
is now a mem 
served long 


and well are Mackie and 
Louis A. Gal first 
second Presidents of the Branch 
tively Mr. Mackie is now 
who number of years ago but 
still shows up on oceasior Mr 
man, 1 till 
visitations at the forth 


who and 
respec- 
an old map 
retired a 
Gale, a 
and is in 


younger active 


charge of plant 

commg Convention 
The pre ent oflicers are 
President 
b we-Pre 
ind EvGene P. ¢ 
Treasurer 
Dra. Grornce P 


MANSON GLOVER 


Lours V. GAGNON 


sidents—Epmunpb 8S. Jrevery 
ARTER 

Secretary 
SWiet 
James L. ANDERSON 
Anpnew W 


and WiLLiAM 


Board of Managers Gan- 
nerT, Wint1aMm Harvey 
M. Mrap 

Phe Boston Branch put on an excellent 

1941, and all look forward 


to an equal performance in 1950 


Convention mm 


ALE. S. News 





Detroit Branch Starts Drive for 
Sustaining Members 
deal of 


Detroit Branch has launched an 


Folk 
work the 


wing a great preparatory 


intensive drive for sustaining members 


The immediate reason is the need for 


about water pollution 
chemicals and the 
provide funds whereby A 
Project No. 10 

accelerated I 
is part of the 


Phe costs of 


more information 


by plating desire to 
I. S. Research 
expanded and 


a letter 


may be 


» quote from which 


olicitation “package 


necessary research, engi- 


neering, installations and operations in- 


volved are prohibitive to small business 
and practically so to the majority of large 


Therefore 


that early cooperative effort be made by 


firms it is absolutely essential 


all concerned to accomplish a solution (of 


the pollution problem) at lowest possible 


cost and) to avoid prosecutions un- 
der activation of laws now in effect 

The aforesaid package, which is being 
number of concerns doing 


sent to a large 


plating, consists of the letter, which in- 
cludes (1 
A.E.S 


Committee members 


the names of Branch officials, 
Board 

and Detroit Branch 
with their 


Executive and Research 
Resear h Committee members, 
company affiliations, (2) a list of sustain- 


ing members, and (3) excerpts from testi- 
monials to the importance of the under- 
taking by the Department of Public Works 
of the City of Detroit and by many promi- 
nent companies; a copy of Standards and 
Regulations Controlling the Discharge of 
Industrial or Type Wastes 
into the Detroit Sewage Systems; 
of the 
platers’ about the 
A.E.S lists of 
Research Projects and Research Reports 


Commercial 
a copy 
Facts about the American Electro- 

Society: a statement 


Research Program and 


Phe recipients of the package are then 
contacted personally by sales representa- 
tives of the 
operating in the Detroit area, the names 
of which are also listed in the letter 

The Detroit campaign 1s headed by W. 
B. Knight 
5143 


Chairman 


supply houses 


important 


of Knight Plating Company, 
Avenue, Detroit Mich 
Detroit Branch Research 


Jellevuc 
of the 
and 


Committe representative of the 


A. ELS. Research Finance Subcommittee 
Other members of the Detroit Committee 
include R. M. Shock 
Plating Institute; ¢ KE. He 
Cl er Corporation, J. I McCloud of 
Ford Motor Company, W. M Phillips 
andl ¢ F. Nixon of General Motor 
poration, W. L. Pinner of Houdaille 
IHlershey Corporation \ D Wagner 
of Hudson Motor Car Company, and f 
E. Olmstead of Packard Motor Car ¢ 

A National campaign after 
the Detroit campaign is also 
ized It is intended to 
key Br anches 
effort to other 


Secretary of (The 


iwsner of 


Cor- 


patterned 
being organ 
begin in certain 


and gradually expand the 


Branches 
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We wish to extend 
to all our old friends 
and prospective new 


ones 


A Very 
Happy 
and 
Prosperous 
New Dear 


A 


HARRISON & COMPANY 


Incorporated 
HAVERHILL 
MASSACHUSETTS 
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Coming Events 
CHICAGO BRANCH 
AnvuAL EpucaTIONAL SESSION 
AND BANQUET 
Saturday, January 14, 1950 
in Stevens Hotel 
Educational Session at 2:00 P.M 
Speakers: Dr. William Blum, National Bu- 
reau of Standards, Washington, D. ¢ 

“New Direction in Research” 

Mr. BR. O. Hull, R. O. Hull & Com- 
Cleveland, Ohio, “Factors Affect- 
ing Throwing Power” 

Dr. B. B. Knapp, Research Laboratory, 
Ni kel 
“New Developments in 


pan ‘ 


The International 
Bayonne, N. J 
Nickel Plating” 
Banquet at 7:00 P. M 
Tickets at 37.50 each. Make early reser- 
with Mr. Paul P. Glab, 882 
N. Paulina St., Chicago 22, Ill 


RK. F. Lepronp, Correspondent 


Company 


vations 


DAYTON BRANCH 
Fiera ANNUAL EDUCATIONAL SESSION 
ND Dinner-Dancr 
February 25 
in Hotel Biltmore 


Saturday 


Educational Session at 1:30 P.M 

Honorary Chairman: A. E. S. FirstVice- 

President Wm. JNeill 
Speakers: Mr. Jack Winters 

Chemist, R. O. Hull and Company, 

Cleveland, Ohio, “Control of Plating 

Solutions by Hull Cell” 

Mr. A. W. Bell, Manager, Behr-Man- 

ning Corporation, N. Y., Subject 


Research 


Troy 
to be announced 
Mr. A. W. Cook, 


Corporation, Cleveland 


President, Fax Film 
Ohio, “Fax 

Film Method of Comparing Surfaces” 
Presentation of Awards: The Toulmin and 
the Dayton Awards, and the Award to 
the winner of the High School Contest 
for the best essay on “How Plating 
Affects Our Daily Lives” 

Dinner-Dance al 6:15 P.M 


Dinner music Floor show 


Dancing to 
Earl Holderman’s Orchestra 
Tickel 


Dress ptional 


s at $5.00 per person 


Contiss W. Power 
GRAND RAPIDS BRANCH 
l2’n ANNUAL EpucaATIONAL Session 
AND Dinnern-Danect 

Saturday, January 28 


in the Pantlind Hotel 


mal Session at 2:00 P.M 


1 M Phillips, 
Klectro-Chemistry 

eral Motors Research Laboratories 
Speakers: Mr. W. M. Tucker 


of the Research Committee, 


Department, Gen- 


Chairman 


American 


Head of 


Electroplaters’ Society, “A. E. S. Re 
search Grows Up” 

Mr. G. M. Cole, Ternstedt Division 
Motors Corporation, “The 
Reporting and Use of Research Data” 
Dr. R. A. Schaefer, Cleveland Graphite 
Bronze Company, “Current and Metal 


Commercial 


General 


Distribution in Applica 
tior” 

Dinner al 7:00 P.M 
10:00 P. M 
Arthur 


Pelephone 


Floor Show—Dancing from 

Reservalions: Jack Haney, 129 
N. E., Grand Rapids, Mich 
GL-40109 


Donato Scuantz, Librarian 


BALTIMORE-WASHINGTON 
BRANCH 


The regular monthly meeting was held 


on November 8 in Washington, at the 
Dodge Hotel 


present 


Over thirty members were 
Among the items covered in a 
brief business session were National So- 
ciety news, election of one new member, 
and introduction of several members who 
recently transferred to the Branch 
Lipranian Waren OLson introduced 
the speaker of the evening, Mr. Gronat 
W. Jeanstept of the Westinghouse Ele« 
East Pittsburgh, Pa., 
who gave a very interesting talk on “PR 
Plating” \ 
period of 30 minutes which followed his 
talk testified to the strong interest in this 


tric Corporation 


Cyanide Copper question 


new process 
Beer and soft drinks were served during 
the social period following the meeting 


Vernon A. Lamp, Secretary 


BRIDGEPORT BRANCH 


rhe regular monthly meeting was held 
on October 7 

One applicant was elected to member 
ship and one new application was re 
ceived Iwo previously suspended mem 


bers were reinstated. One member was 
suspended 

It was decided to purchase a lantern 
slide projector adjustable to different sizes 
of slides at a price not exceeding $100.00 

Frank W that the 
Bureau of Ottawa 
Book 
at 30 


Rock reported 
Mines 


Canada, has available on request a * 


Canadian 


let on Abrasives” in four parts 
cents each 

( ( then entertained the 
taken 


travel through the country 


Heo 


group with pictures during = his 
served through the 
MecNew of the Mac 

Waterbury 


Josren G. STERLING, 


Refreshments were 
courtesy of Ant 
Dermid ¢ 


ompany Conn 


Secretary- Treasurer 


BRIDGEPORT 


Mr. Gronrat 


BRANCH 

W. Jennsteptr, Manager 
of Electroplating Projects, Westinghouse 
Electric Pittsburgh 
Pa., gave a very interesting talk on “Cor 


Corporation, East 
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THIS MODERN MAGIC WILL WORK FOR YOU 


Improved 


‘Miccrosol £-1003 


Heat-Cured Rack Coating 


* Amazing Tensile Strength and Scuff Resistance 

* Permanent Flexibility 

* Positive and Continuous Adhesion 

* Simplicity of Application 

Platers who use Improved MICCROSOL E-1003 call its miraculous 


performance and long life on the job “Modern Magic” magic that 
steps up production while saving both time and money 

Developed to meet today’s severe demands, this vastly improved, 
rugged rack coating is “modern” in every way. It gives you the utmost 
in performance, durability, and economy 

If for some reason our salesman in your territory is not contacting 
you regularly, and you would like some additional information on 
Improved MICCROSOL E-1003, we will be glad to send you a detailed 
bulletin. WRITE US TODAY! 


MICHIGAN CHROME & 
CHEMICAL COMPANY 


6351 East Jefferson Avenue 
Detroit 7, Michigan 








AT YOUR SERVICE - + « The applicators listed below are all equipped to cover 


your racks with Improved MICCROSOL E-1003. Call the one nearest you for immediate service. 


ANKOR PLATING RACK COMPANY FUTURA, INC 
311 E. Carpenter Cudahy, Wisconsin 2323 W. M 
AYERS ENGINEERI >, IN 
1424 Madison Avenue Indianapolis, Indian 376 Wash 


aryland vansyille 
ER COATING COMPANY 
gton Street Malden 48, Mass 
BELKE MANUFACTURING COMPANY MPERIAL PLATING R ae) 
943 N. Cicero Avenue Chicago ir 800 Industrial Street ; 
N BUTLER PLATING RACKS INDUSTRIAL RACKS 
Kalamazoo, Mich gan Watert y 
CLEVELAND RAC-COTE COMPANY ¢ GAN CHROME & 
E. 40th Street nd 3 nie 3 E. Jefferson Ave 
DAVIES SUPPLY & MFG. CO Y DWEST PLATING & 
5 Delmar Avenue St. Louis, A 


1A MANUFACTURING CC 


Flint 





posits” at the Open Meeting and Educa 
tional Session on October 21 With nu 





Chicago Branch in Western Society of Engineers’ Building 


rosion Resistance of Periodic Reverse De merous slides for illustration he showed 
that properly controlled PR deposits of 


nearly all common metals, such as nickel, 


1950 BUNATOL 
It’s New 


With the new year we announce a new rack insulation, 
BUNATOL No. 1002 which we believe represents the last word 


in the Plastisol type of insulation 


Through the use of some of the newest developments in 
synthetic resins, we have formulated in No. 1002 a baking rack 
insulation that has unusual toughness and tensile strength; very 
high gloss with ease in rinsing without drag out; a single primer 
coat that gives remarkable adhesion to the rack. The chemical 
resistance of this super tough heavy coating is so good that long 


use, in any kind of plating solution, has almost no effect. 
Another point is the extra fluidity of this new Paste material. 


That makes dipping easier and also insures that air bubbles will 


not stay in the material. A single dip makes a heavy coat yet the 


thick coating is firm, stiff and very tough with life-time flexibility. 


It's new 


BUNATOL No. 1002 is simple and easy to use. An average 
of three hours to insulate the average rack. Time is saved. In 
many cases the insulation will last as long as the rack. The actual 
cost of labor and material is small compared to the life of the 


insulation. 


May we send you complete data on this new 100°) solids 
Plastisol? Or send us a rack for a test insulation. No. 1002 will 


help to reduce operating costs. 


Nelson p Quinn Company ~ Joledea 7, Ohio 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 58. 


silver, and brass, have a maximum level- 
ing action. Because of the dense, pore- 
free structure, corrosion resistance is 
greatly increased. However, simple PR 
plating in baths without proper inorganic 
addition agents in most cases actually 
produces unwanted results. 
A lively discussion followed the talk 
Josreu G. STERLING, 


Secretary- Treasurer 


BUFFALO BRANCH 

On November 4 the Branch was the 
guest of the Carborundum Company in 
its Coated Products Plant in Niagara 
Falls, N.Y 

The evening started off with a deli- 
cious dinner in the plant cafeteria. As a 
second dessert the members were taken 
on a tour of inspection of the plant where 
they learned how abrasive belts are made 
Phe plant less than a year old, is equipped 
with some of the most modern equipment 
available for their manufacture and is 
said to be one of the largest of its kind 
in the country 

The inspection tour was followed by a 
visit to the “clinic”, where a dynamix 
demonstration was given of the versatility 
of coated abrasives in metal finishing 
Some of the members had brought sam- 
ples of parts which presented difficult 
polishing problems Many agreed that 
here they had found the answer 

A vote of thanks was extended to 
Messt van Agnen, RoGens, Knouny 
Aust, Mannix, and Hannay, members 
of the Carborundum tall who con 
tributed much to the uceess of th 
evetilniy 


Hl. A. Fupreman, Seerelary 


CHICAGO BRANCH 

At the November 11 meeting forty-tw 
members and guests were present for din 
ner and a total of one hundred attended 
the general meeting Our good friend 
Kiem Perrosius of Bell & Howell Com 
pany, snapped numerous pictures of the 
group in the lounge, at dinner and in the 
suditorium 

The speaker of the evening, Mr. Ber 
nanp Martin of McGean Chemical Com- 
pany, gave an interesting talk on “High 
Speed Bright Nickel Plating”. The major 
portion of Mr. Martin's talk was devoted 
to the presentation of laboratory data 
showing the effects of variation in con 
centration of bath constituents, as well 
as of operating conditions, on permissible 
current density. The usual discussion 
period followed 

Raymonp F. Leprorp, Correspondent 


CLEVELAND BRANCH 
The first regular meeting of the 1949 
1950 season was held at the Hotel Cleve- 
land on November 4. In the absence of 
Presipent E. C. Fraispi, Finst Vice- 
Presipent L. N. Evicker conducted the 
meeting 
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Prior to the business meeting, Dr. A 
M. Max, Manager of Development Sec- 
tion, R.CLA deliv- 


ered an absorbing lecture on the devel- 


Indianapolis, Ind 


opment and manufacture of Victor Rec- 
ords. Of special interest was his discussion 
of the processes of electroforming the 
‘stampers” which are used for molding 
records under heat and pressure 
Five candidates and one in-transfer 
were elected to membership, and a list of 
nineteen members about to be suspended 

for delinquency in dues was read 
jefore adjournment, it was announced 
netted a 

ae 


profit of $92.75, part of which was con- 


that the Summer Outing had 


verted into liquid form for the refresh- 
ment of the members present 
Hanny Pocuarsky, Secretary 


DAYTON BRANCH 

Our third regular meeting 
the Engineers’ Club on November 

Mr. Henwan Austen, Research Engi 

National Cash HRegister 

Company and one of our Branch mem 

Industrial Waste 


was held at 


neer with the 


bers pave \ fl 
Disposal e lecture covered the types 
of waste norn muuntered from plat 
ng room e tentative standards for 
the Great Mian er, into which the 
wastes fror plants enter, were 
given. It vy ed that the foremost 
vl 


requisite for flict dispo 


normal 

t plant is sulflicient to 
4 pomt where they 
uides present the 
can be treated mw 


hlorination 


which are n \ » tox Lhe 
has been 
method 

Mr. Austen showed some slide 
sutomat unpling station used to 
OnLInUOUS rece | waste water 
d include pH 
temperature nd volume of tlow and 


ing the river ta obtaine 


composite auiple mid spot samples are 
taken automatically for later chemical 
analysis 

Phe importance and interest in this 
subject was indicated by the discussion 
that followed 

4 nontechnical color tilm on wild life 
and fishing was enjoyed by all present 


RK. M. Curvenens, Secretary 


HAMILTON BRANCH 

The members enjoyed an innovation in 
the program for the monthly meeting on 
November 18 when Brancn SecretTarny 
W. Frntay of M. and Y. Products Ltd 
and Vicke-Presipent E. K. Cranrreco of 
Oakite Products, In 
on “The Plating of Die Castings in a Die- 
cast Nickel Solution” and “Alkali Clean- 


ing in a Plating Shop”, respectively 


presented papers 


JANUARY, 1950 


Mr. Finley described in detail what he 
considered to be the best formula for a 
diecast nickel bath and explained the 
chief purposes of the chemical compo 
nents in the solution. The speaker men 
tioned the means by which the bath could 
be visually controlled and suggested suit 
thicknesses and over-coat 
ings for the die-cast nickel deposits. He 


made reference to 


able plating 


satisfactory methods 
of purification of contaminated solutions 
including the use of corrugated dummy 
cathodes 

Giving a complete picture of metal 
cleaning techniques in the plating 
Mr. Cranfield listed the more 


types of alkali cleaners, solvent cleaners, 


shops, 


familiar 


and acid pickles and indicated their appli 
cations Particular attention was given 
to alkaline cleaning materials which were 
divided into saponitiable emulsifiable 


and inhibited cleaners Recommenda 


SOLVENT 
VAPOR 


tions were made for cleaning ferrous and 
nonferrous materials, and the reasons for 
the particular choice of procedure were 
elucidated 

Presipent W. YounGc moved a vote of 
thanks to the speakers for their enlighten 
ing and interesting papers and encour 
aged the members to prepare and present 
papers which would be of interest to fel- 
low members The meeting adjourned 
ifter a short discussion period 

G. M. Davton, 
Review Correspondent 


HARTFORD BRANCH 
The meeting on November 21 at the 
Bond Hotel was attended by approxi- 
mately one hundred and fifteen members 
Preceding the meeting a color 
“Bright Nickel 


Chrome Plating” 


and guests 
movie was shown, entitled 


and Decorative which 


had been produced by A. E.S. Presipent 


IN SAVINGS ON 


SOLVENT 
CONSUMPTION 


Blakeslee Solvent Vapor Degreasers are engineered to 


give 100°; oil-free jobs with lowest solvent consump- 


You add less 


tion. YES, through patented construction and opera- 


tional features, they actually USE LESS SOLVENT 

They're time-saving too. Metal parts are rendered 
chemically clean and dry in a few seconds, eliminating 
tie-ups and rejects in subsequent finishing operations. 


solvent daily 


to Blakeslee 


Degreasers 


Get the benefits of Blakeslee experience and superior 
performance in the Solvent Vapor Degreaser—engi- 


neered for you 


G.S. oo tec el 


ESLEE ¢O., 
Y 


CHICAGO 





BLACOSOLV 


DEGREASERS AND SOLVENT 


eV heee? NIAGARA 


0, ONT. | METAL PARTS WASHERS 
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A. W. Locozzo with the cooperation of 
several local firms Mr 
brief comments throughout the showing 
and Vin 
spectrographic operations shown 

The speaker for the evening was Mr 
Mesut Works Laboratory 
Oneida, Ltd., whose subject was “Prac 
tical Silver Plating Mr. Mesk 
taken from hi 


Frank ¢ 


many examples 
experience, of how such problems as 
mad lack 
ome surfaces were due to « 
making additions to the bath or forge 
rdditions thie 


ing, poor adhesion of plate 


arelessne 


ting to make proper 
right tinne The use of agitation and cor 
rect temperature to increase the current 
density for faster plating of bearing sur 
faces was mentioned Phe importance of 
the use of the Hull Cell for studying the 
detrimental effects oftoo much brightener 


Logozzo made 


NEWELL commented on the 


on current distribution was brought out. 

Mr. Manson Grover of the Boston 
jranch invited the members to the Bos- 
ton Convention in 1950 and gave a pre- 
view of the hospitality that the members 
would receive. Da. H. L. Keviner of the 
Lea Manufacturing Company gave a 
demonstration of the use of the “Lectro- 
mag” for measuring the thickness of non- 
magnetic coatings on steel 

Kear 1 
nical chairman, and refreshments were 
served through the courtesy of The Pilot 


Chemical ¢ ompan y 


Simons acted as the tech- 


STantey PLatoz, Secretary 


JACKSON-LANSING BRANCH 

The third meeting of the season was 
held on November 15 at the Meadowlark 
Inn, near Jackson, with an attendance of 


Sixt y-Lwe 


Automatic plating units never wait. When they hit the 
tanks, the temperature must be right and in less than 


THERMOTON 











a minute the job must be done—right. In the busy 
plating plant illustrated, every step is temperature 
controlled—sometimes with the inexpensive Sarco 
No. 87 Trap-Control—at others with the more exact- 
ing TR-22 control. 


8? The result is mass production with a high accuracy that 
is repeated, day in and day out. Reduction in the num- 
ber of rejects paid for these controls in a few months. 
And the strange thing is that less heat is wasted when 
perfect plating is secured with Sarco Controls. 


Eventually you will find your plant in competition with 
temperature controlled plating. Why not look into the 
question now and save the original cost of the con- 
trols over and over for years to come? The Sarco 
Representative near you will be glad to show you how. 


Ask for Sarco Catalog No. 650 on plating and 
finishing controls. 


186 


SARCO COMPANY, INC. 


Represented im Principa «s 


Empire State Building, New York 1, N. Y 


SAECO CANADA ITD TORONTO 5 ONTARIO 
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The Wagner Brothers Company of De- 
troit sponsored the dinner, and Mr. L 
R. GaLios presented a paper covering 
lreat- 
A question per- 


“The Application of Secondary 
ments of Zine Surfaces” 
iod followed this presentation 

A color movie, “Nevada and Its Natural 
Resources,”’ was shown 

At a special meeting held immediately 
ifter the regular session Praesipent L. M 
HENDERSON created two new committees: 
a4 Membership Committee to be headed 
by Jim Brakeman and a Display Com 
mittee to be headed by Wittiam MoGur 
Phis last named group is to work on a 
plan to display parts finished by manu- 
facturers and jobbers in our area. This 
display can then be shown at State and 
National Meetings 

Frep W. StruckensenG, Publicity 


LANCASTER BRANCH 
The October meeting of the Lancaster 
Branch was held in the Stevens Trade 
School on Friday the 14 
Mr. Joun Dosson of the Foxboro In 


Phe speaker was 


strument Company, who spoke on “Plat 
ing Room Wastes” 
for their disposal, he 


Outlining methods 
presented typical 
installation diagrams featuring the instru 
mentation which made them practical 
and the results positive. He also outlined 
the procedures and controls necessary to 
satisfy the requirements of the Pennsyl- 
vania State pollution laws. Following a 
question period, a rising vote of thanks 
was given for an excellent presentation 


Cuester W. Svuru, Secrelary-Treasurer 


LOS ANGELES BRANCH 
The regular dinner meeting on October 
12 drew fifty-eight members and guests 
Mr. Don Vance of the helite Com 
pany addressed the group on the subject 
of “Metal Cleaning’. 


produced several interesting questions 


Phe question box 


The balance of the evening was spent 
in hearing reports on the Milwaukee Con- 
vention from each of the delegates. Don 
BEDWELL reported that the possibility of 
placing a research project at one of the 
West Coast universities had been dis- 
cussed with Dr. A. K. Graham. 

Ep Wetts stated that a 15-minute 
television show demonstrating the process 
of electroplating has been arranged for 
Sunday, January 7 at 9:30 A. M 

M. H. Onpaucn, Secretary 


LOUISVILLE BRANCH 


Susiness at the October 27 meeting at 
the University of Louisville was post- 
poned to give Dr. A. K. Granam, Execu 
tive Secretary of the Society, full time to 
address the Branch 

Dr. Graham first explained the nature 
of the A. E.S. Research Program—how 
A discus- 
sion of the Research Program followed 


it was sustained and managed 


He then presented information about 


rapid plating of copper-zin« alloys at 
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higher temperatures and higher concen- cessed spots becomes higher than a pre BowErMAN, which consists of the follow 
tration of metals than are commonly used determined value. Speed of silver plat ing members: Horace Sarra, Honorary 
today The talk was documented with ing has risen from 3-8 asf in the earlier Chairman; Grornce WaGner and Jown 
samples, graphs, and tables clearly ex- baths to more than twenty times those De Varies, Hotel and Banquet; Grorct 
plaining the details of operation and current densities in modern baths. Elec Reuter, Tickets; Wittiam Bruns, Pub 
control tropolishing is now used to reduce the licity; Paun O_pam, Entertainment; Louts 
Dr. Graham was heard by the largest buffing time on the finished product Donrnor, Reservations; and Rosert Eur 
group of members and guests yet to gather Many members took advantage of the HARDT, Educational 
since the local charter was issued question period which followed Lipranian Ropert Enananpt led a 
Stan.ey J. Beyer, Secretary Five applicants were elected to mem discussion period of ways in which meet 
bership. ing attendance might be increased. A.E.S 
MELBOURNE BRANCH Grornce R. Kine Taino Vick-Presipent Mr. F. J. Mac 
The regular meeting on October 20 Secretarv-Treasurer SToken closed the discussion with re 
had an excellent attendance of forty marks about his experiences in this field 
three members and visitors. Seven new NEWARK BRANCH Iwo movies were shown, one in color of 
members were admitted Seventy-live members and guests at the growth of tree farms in the West, the 
The address was given by Branca tended the Open House on October 21 in other of some important sports events 
Liaprarwan Huca Tracut Discussing Robert Treat Hotel Paut Ovpam, Newark’s one and only 
“Bright Nickel Plating the speaker Iwo applicants were elected to mem magician-plater, then delighted the group 
traced the historical development of the bership A Christmas Party Committees with many magic tricks, some of which 
modern types of bright nickel plating was appointed by Presipent Epwin were shown for the first time 
solution and drew a distinction between 
those which required a polished base and 
those which would brighten a dull base 


Brightening agents used in modern baths 


were listed 

A lively question time ensued, high- 
lighted by discussions of the types of 
heaters and tank linings which should be 


used in bright nickel baths and of the 


compositions of solutions which the 
speaker would recommend 
Joun J. Dave, Honorary Secretary 
a 


MILWAUKEE BRANCH 
The 404th meeting held on November 
4, was a dinner meeting in the Pere Mar 
quette Room of the Schroeder Hotel. All 


ee ee 


Unichrome Coating 218X—a plastisol - 
business was set aside in honor of Ma provides this top combination of properties 


Warren Poyner, Manager of Research 


ot Ge RenbllieMcker Canantion needed for real service: 


Detroit, Mich who visited us for the 


You get the ideal rack protection in Coating 218X. 
16th consecutive year For (1) It resists abrasion and impact—so Coating 
After an excellent dinner CHAatmoan 218X is not prone to mechanical damage! (2) It 
stands up in acids, and hot alkaline solutions, and 
Mr. Pinner spoke about the Dados even dogroasere so you can work it through any 
ee plating cycle! (3) This coating is easy to apply 
Process of Nickel Plating” and, with the and has unusual adhesion! (4) To cap it all, a 
aid of slides, discussed its application, United Chromium Service Engineer gives you any 
advantages, and limitations. The interest technical help you require to do a top quality 
coating job. 
’ No wonder Unichrome Coating 218X rates 
which Mr. Pinner very capably answered “EXCELLENT” in the report of a leading auto- 
Hanny J. Kaurcer motive producer. Another company is covering 
Secrelary-Treasurer every chromium plating rack in the plant with it. 
A third user affirms never having a coating able 
MONTREAL BRANCH to take rough handling and hundreds of vapor de- 
greasing cycles like this plastisol! So it goes in 
Pwenty-eight members and guests wer hundreds of plants—longer service, lower costs. 
present at the regular meeting on Novem- You too can be sure of satisfactory applications. 
ber ] to hear Mr. F. C. Meszx of Oneida, Get acquainted with “218X"—you'll profit by it. 
Draileate Write for more data. 


Ropney OLSEN introduced our guest 


in the speech prompted many questions 


Ltd., present a paper on “The 
Nearby applicators can do the coating job for 


and Progress of Silver Plating 
you if you have no baking oven. Ask for names. 


J. H. Feevey introduced the speaker 


who the discussed how problems may 

originate either outside the plating room 

sually when incorrect materials have 

wen supplied to the plater, or in the plat 

! room, usually when standard instruc ee 

tions have been disobeyed, either deliber- Trade Mark a 
ately or unknowingly. One of the most RACK COATINGS—Products of 
frequent sources ol trouble is in the addi UNITED CHROMIUM, INCORPORATED 


tion of too much brightener. Such addi 51 East 42nd St., New York 17, N.Y. 


tions should be stoppe d when the ratio of Ferndale Sta., Detroit 20, Mich * Waterbury 90, Conn 
Chicago 4, Ill * Los Angeles 13, Cal 
plating thickness on protruding and _ re Canada: United Chromium Limited, Toronto, Ont 
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Exhibit 


(Chairman for last year’s Convention had 


Rosext Honnocks, Branch 
secured an exhibit of the manufacture of 
sound discs from a master 


copy, courtesy olf M.G.M 


Ire wd had placed it in the meeting 


recording 


tecording 


room for inspection 
Seer and sandwiche were 

top off the finest social gatherin 

ear Most of the crowd stayed 

to meet their old friends aad make 

soquaintance 


Samvuen S. Frey, Recor 


NEW 
The first 


HAVEN 


educational 


BRANCH 
meeting of the 
eason was held on September 13 in the 
Laboratory of Yale 
The following officer for the new year 
took office 


President 


Sterling University 


Henny B. Svrrn 


Start Clean... 
Stay Clean 


Marooum A. Onn 


Secrelarv-Treasurer 


Vice-President 


Bennanp J. Garrnry 


Librarian —Rosert T. SaMMet 


Assistant Librarian —Gronce A. Trac 
CHloO 
Nergeant-al-Arms 
Creonce R. VMiewntam 
Historiar Joun W. Enousa 
Boarp or Manaceas—tL. I 
W. T. Lynen, J. M 
Warren Lyxcu introduced Mr. Guy 


Stevens, Inc 


KELLNER 


Barry 


Cummines of Frederic B 
Detroit Mich who spoke about “The 
Application f Motor 
Rectifiers in Plating Operations”. Hay- 


Generators and 


ing personally worked with rectifiers and 
generators, Mr 
tore of knowledge to 


up various ideas in regard to limitations 


Cummings had a vast 


unpart and cleared 


of rectifiers and heavy-duty value of gen- 


It’s Easy To Keep Your Plating Bath Clean 
With Red Label DARCO S-51 








60 East 


DARCO 


CORPORATION 


42nd Street, New York 17, N. ¥ 
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erators Speaking of engineering possi- 
bilities of both units he was able to give 
the platers a valuable and instructive 


evening A lengthy discussion 


followed 
B. F. Garrnery, Secrelary-Treasurer 


pe riod 


NEW YORK BRANCH 
The Branch held two 
October 


meetings during 
officially launching the program 
planned by its new officer 

The meeting on October 14 was at 
tended by seventy-six members and saw 
the election of four new members and the 
receipt of three additional applications 
for membership A lively Question and 
Answer 


session was the feature of this 


meeting, with most of the questions com 
ing from supply men this time 

The October 28 meeting was filled with 
factual information for our jewelry and 
precious-metal platers, not less than 
one hundred and sixty-five members at- 
tending to hear Dr. K 
Baker & 


Ne 99 
Plating 


The advisability of a nickel undercoat 


SCHUMPELT of 


Company discus Rhodium 


for rhodium on all basis metals except 
precious metals or their alloys (such as 
white gold) was stressed The porous 5 
millionths of an inch rhodium coating 
does not offer much protection and is 
lifted by corrosion products of unnickeled 
hasis metals 

Although the rhodium phosphate bath 
has the advantage of covering an almost 


nickel 


the sulfate bath was preferred for 


insuflicient deposit in recessed 
areas, 
lead base alloys be« 4Use insoluble lead 
sulfate might form in cae of insuflicient 
nickel 

The development of better methods of 
forming rhodium concentrates was dis- 
cussed, along with formation of com 
plexions of rhodium salts, the presence of 
which is shown by the incompleteness of 
chloride or sulfate precipitations by silver 
nitrate or barium chloride respectively 

Heating a rhodium solution above 130- 
140° F results in a shift in the comple x- 
ion equilibrium whereby the solution be- 
comes enriched in rhodium ions with 
resulting ill effects such as streaking and 
burnt deposits 

lo prevent precipitation when rhodium 
concentrate is added to water prior ad- 
dition of acid was recommended when a 
new bath is being prepared. An acidified 
dragout rimse was recommended for the 
same reason 

Purification of rhodium solutions was 
not considered good economics. The po- 
tassium ferrocyanide treatment usually 
necessitates a carbon treatment to adsorb 
unfortu- 


substantial 


dex position products and 
ately the carbon retains 
umount of the precious me Lal 
Mr. Ep Rinken of the Bart-Messing 
Corporation followed with a paper on 
Factors Which. Affect the Color and 


Shade f Gold Deposit However 


PLATING 





since Dr. Schumpelt’s talk because of the 
fine reception had taken most of the avail- 
able time,Mr. Rinker limited himself to 
a resume of his subject Besides, he too 
was thirsty! 
tefreshments were served to the fur- 
ther enjoyment of the membership 


Ateert Fusco, Recording Secretar 


PHILADELPHIA BRANCH 
The regular October meeting was held 
on the 28th at the Harrison Laboratory, 
with fifty- 

two members and guests attending 
The speaker was Dr. Warren R 
Meyen, President of Enthone, Inc 
Bright Dipping of Metals” 


For a solution to have bright dipping char- 


University of Pennsylvania 


whose 


topic was 


acteristics, the following three conditions 
must be met: high rate of metal dissolu- 
tion; oxidizing medium; formation of film 
during proces Ihe patent literature on 
bright dips for cadmium and zinc was 
summarized and the chromic-sulfuric acid 
\ typl- 


cal good formula is chromic acid 32 


type discussed in greater detail 


oz /gal; nitric acid, 7 fl oz/gal; sodium sul- 
fate, 10 oz/gal. The following nonfuming 
alloys 
Meyer while with 


bright dip for copper and copper 
was developed by Dr 
General Electric Company: sulfuric acid 


5 qt; nitric acid, 144 qt; chromic acid, 8 
Ib; water $} val; hydrochloric acid 
fl oz (makes 5 gal No 


is yet available for silver, the 


> 


good bright dip 
cvanide- 
peroxide type being quite dangerous to 
use. The same is true of tin (best method 
is heat flowing either in hot oil bath or 
electrically teel, and lead 
Orthophosphoric acid plus nitric ofr 
acetic acid or both, together with water in 
an amount depending on results desired, 
at different 


used to bright dip aluminum in prepara 


specthed temperatures ie 


tion for plating or anodizing 
Seven new active member 
mitted 
The meeting was concluded with a 
showing of the sound-and-color film, “The 
of Tinplat produced by the U.S 


Bureau of Mines at the Weirton Steel 


Story 


Company It was a well-made and in 
teresting film 
1. Wa. Marcovircu. Seerelarv 


PHILADELPHIA BRANCH 
The Annual Educational Session was 
held in the Broadwood Hotel on Novem 
ber 19 


the ome 


Presipent Heiman welcomed 
hundred member and guests 
present and turned the chair over to Ses 
sion Cuarmman Ropert H. Trers, who 
introduced the speakers 

The first WILLiaAM 
Bum, Chief of the Electrochemistry Sec- 
tion National Standards, 
whose topic was “New Directions for Re 
The devel- 


opment of new tools was one direction 


spe aker was IR. 
Bureau of 
search in Electrodeposition” 


Described as a new research tool were 


radioactive materials hus radioactive 
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chromium 51 has been employed as a 
tracer element to determine that in the 
typical chromic acid plating bath chro 
deposited from the 
study the 
The thick- 


ness of a deposit has been measured 


mium is definitely 
hexavalent state only and to 
behavior of the sulfate radical 
using radivactive cobalt or beta r iys the 
composition of alloy deposits and the 
efliciency of cleaning methods with radio 
active metals and substances in the alloy 
and soil respectively. Other new tools 
include X-rays to determine crystalline 
forms, electron diffraction to measure 
cleaning efficacy, the spectroscope for 
checking composition and purity of plat- 
ing solutions and thickness 


Dr. Blum also discussed the desirability 


of dep sits 


f obtaining practical commercial meth 
ods of 


titanium and zirconium and some recent 


plating molybdenum, tungsten 


methods which have been attempted to 
obtain suitable procedures, 

The second speaker, Mr ALFRED 
Chief Chemist of the American 
Ambler, Pa., 


Inhibitors and 


Douty 
Chemical Paint Company 
spoke “Pickling, 

Embritdement” 
velopments in descaling steel including 


about 


He described new de- 


the fused caustic soda-sodium anhydride 
method, the flue-gas-and-chlorine method, 
and the hot salt baths used to soften 
scale for easier removal Discussed in 
detail were the theories and methods of 
wid pi kling, the theory of inhibitor ac- 
tion, the use of inhibitors in plating and 
precautions to be observed 

The final speaker was Ma. Henny 
Miauusreptr, Sales Manager of the Elec- 
trodeposition Division United Chro- 
mium, In New York City, who dis- 


cussed “Chromium Plating” The self- 


FASTER 
FIMISHING 


WITH 


STRAIT-LINE 
AUTOMATICS 


JUNIOR 
AUTOMATICS 


Users of Hammond Automatics report 2000 
pieces or more per hour, more uniform, better 


finishing, less operator fatigue and specially, 


lower costs 


SEND SAMPLES: Send us one finished and 
several rough samples. You will receive a com 
plete Engineering Report and Production 
Analysis without obligation. 


There cre ten new Junior 
Automatics in the Hammond 
Line, to be used with polishing 
or buffing wheels or with abro 
sive belts. Model E2PF shown 


of KALAMAZOO 
Good Machinery Since '82 


1613 DOUGLAS AVENUE * KALAMAZOO, MICHIGAN, U. S. A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A 63. 93 





regulating, widely used new chromium 


plating that maintains a constant cata 


described 
wider bright plate 


lyst ratio was including the 


following advantages 
cathode efficiency, higher 


range, higher 


permissible current density, no chemical 
ingredient control 


anal ysis required for 


no rainbow effects or staining 
plate at lower temperatures and on stain 
less steel, less sensitivity to current inter 
racking for 
Plated 


specimens illustrating the plating charac 


ruptions, less complicated 


recessed parts, and higher output 
teristics of the new solution were ex 
hibited 

Phe banquet, entertainment and dance 
in the evening was attended by three 
hundred members and guests 

The Philadelphia Branch expresses its 
thanks to 


Tair an outstanding 


appreciation and all whe 
helped make this 
SsuCCeSS 
I. Wu. Mancoveren, Secretary 
PITTSBURGH BRANCH 
The third meeting of the season was 
held on November 10 at the Sheraton 
Hotel 
twenty visitors were present to hear Dr 
Warren R. Meyer, President and Tech 
Director of Enthone, In New 
Haven, Conn., talk on “Pickling 
Removal, and Stripping of Metals 
Dr. Meyer illustrated his talk 
slides His 


run over time and demonstrated its in 


Approximate ly sixty including 


mi“ al 


Scale 


with 


sever al sudience mace him 
terest by asking many questions during 
the discussion pe riod which followed 
During the busine 
ceded the talk fou 


session which pre 
applicants were 
elected to membership and three applica 
tions for membership were accepted Vin 
Woorrrr 


irrangement for the 


reported om the progress of 


December social 
meeting which has been named Milwau 
kee Night 
named Jouwn Daviposon Chairman of the 
Annual Banquet to be held in April 


I J. Surru, Secreta 


Presipent Leo Scuwerti 


PROV IDENCE-ATTLEBORO 
BRANCH 
has been at least three years since 
the Pr Attlebor 
f having a National Officer as 


vidence Branch has had 
the honor 
i speaker. So it wa n pecially event 


ful evening when n October 17 Press 
DENT Antoun W. Locozzo presented his 
talk on “Nickel and Chromium Plating” 

In addition to his clear to-the pot 
stressing of the fundamentals of proper 
good house 


which all 
ofl pl iting troubles 


rack design and manufacture 


keeping and adequate rinsing 
too often are the cause 
rather than faulty solutions, not only in 
especially so in 


industrial plating but 


highly decorative precious-mie tal pl iting 
his 16-mm movie of proper plating proce 
dures was very well received. In addition 
to those taken in his own plant there 


were long sequences of automatic plating 


4 


in several of the larger Connecticut plants. 

It was felt and expressed by all present 
that such movies should be encouraged. 
The few shots of some of the analytical 
procedures suggested to the writer that 


such a visual aid would be of immeas- 


urable help to all schools of electroplat- 


ing to aid the instructors in teaching the 
proper use and care of analytical equip- 
ment Too often important points of 
techniques are lost in the hurry to get an 
rardless of whether it is right 


iiswer re 
wnot. Too often insuflicient training dis- 
courages further analysis. 


Movies 


extremely useful to complement the lec- 


attempts at 


of actual plating would also be 


turer's discussion of plating baths 
Epwanp A. Parker, President 


ROCHESTER BRANCH 


A dinner preceded the meeting on No- 


vember 17. It was voted to dispense with 
dinner meetings in the future A more 
centrally located meeting place than the 
Ukrainian-American Club was desired 
The Rochester Institute ol 
was offered for a meeting place by member 
Warren Swanton who is on its fac- 
ulty The subject will be 
the officers and the Board of Managers 


Sy_vester P 


Fechnology 


reviewed by 


GARTLAND was chosen 
Historian. He will prepare a history of 
the branch to date for submission to the 
National Office 

The speaker of the evening was Mr 
Pucker, Chairman of the 
A. E.S. Research Committee and one of 
Pucker 


organization of the Research 


Wituiam 


Rochester's own members. Mr 
discussed the 
Committee and gave a first-hand account 
After a 
period, the 


of the projects now under way 
lengthy question-and-answer 
Branch is more than ever mindful of what 
A. E.S. Research contributes to the plat- 
ing industry 
Gorpon W 


MacDonaup, Secretary 


ST. JOSEPH VALLEY BRANCH 


Twenty-two members and guests en 
joyed the excellent dinner and social hour 
md thirty were present for the technical 
session on November 2 

Five guests were introduced and wel 


comed to the meeting Iwo applicants 


were elected to membership and two 
applic tlions were presente d 
The guest speaker, introduced by Dr 
Kkunest Witnetm, was Mr. Jack Win- 
rens, Chief Research Chemist and Tech- 
nical Service Director of the R. O. Hull 
Cleveland, Ohio. Mir. Win- 
ters presented a most practical and inter- 


esting talk on the Hull Cell 
brief of its development The 


& Company 


including a 
hustory 
basic functions and theory was illustrated 
by slides. Advantages as well as limita- 


tions were indicated, including ease of 


operation and simplicity of calculations 
Other points covered were construction 
of the standard 267-ml cell, that plating 


can be observed during the test, that the 


solution itself is the only variable, actual 
operation of the test cycle, and compari- 
son of plated test panels 

After the talk Mr 
many questions by the members 


Evucene Ror 


Winters answered 


Secrelary- Treasurer 


SOL THEASTERN 


The regular 


BRANCH 
monthly meeting on No 
vermber Ll featured an interesting ques- 
tion-and-answer session ably conducted by 
Finst Vick-Presipent E. J. Summons of 
Spartansburg S. ( 

It was decided to hold the 


meeting in Spartansburg 


February 

time and place 

to be announced later 
Wituiam T. Weyvouru 


Secretary Tre asurer 


SAGINAW VALLEY BRANCH 
Sixty-five members and 
tended the meeting at Zehnder’s Hotel in 
Frankenmuth, Mich., on November 9 
An electric percolator, presented by J. 


guests at- 


C. Miller Company as a door prize, was 
Donato Bure of the Electric 
Auto-Lite Company, Bay City 

Manvuet Ben introduced Mr. R. C, 
Miller Company 
Rapids, as the guest speaker. Mr 
a very interesting talk on * 
ing Compositions, Their 
Characteristics” Mr 
University of Michi 


gan’s Chemical Engineering School and 


won by 


Pwyninc of J. ¢ Grand 
I wvyt- 
dulf- 


Application and 


mg pave 


Iwyning was 


graduated from the 


did graduate work at the University of 
Pittsburgh and Carnegie Tech He was 
employed at Westinghouse Corporation 
during the war, and at present is Vice- 
President and Director of Research of the 
J.C. Miller Company 
Movies taken by 
shown Phe pictures were taken at Pen- 
sacola, Fla., the Navy's 
the air 
Joun W. Let 


(ZENE SWIFT were 


Annapolis” of 
Recording Secretary 


SYRACUSE BRANCH 
The meeting on Novembe r 21 featured 
a motion picture, “Die Castings”, shown 
through the courtesy of the New Jersey 
Zine Company, and an interesting talk by 
Mr. RK. L Parker Rust 


Proof ¢ oOmpany 


GREEN of the 
It was announced that the December 
meeting would take the form of a Christ- 
mas Dinner Party 

Attendance was twenty-two 


kh. S. Pannews, Secretary-Treasurer 


WATERBURY BRANCH 
At the meeting on November LL Presi- 
DENT Grorce Hisert announced a new 
service which it is hoped will be helpful 
looking for 


Upon request an item will be inserted in 


to members employment. 
the current meeting notice announcing a 
member's desire for a position This 

vice is also available to any sustaining 
member listed on the Waterbury Branch 
letterhead who may require the services 


Continued on page 96) 
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Elections 
BALTIMORE-WASHINGTON 
BRANCH: Robert L. Weston 
BOSTON BRANCH: Dean M. Boundy 
BRIDGEPORT BRANCH: A. Ferguson 
CHICAGO BRANCH: William H. Bar- 
Duncan, B. E. Fisher 
CINCINNATI BRANCH: Charles X. 
Deitsch, Rolf Lindenhayn, Jr., Donald 
J. Kunz, Robert C. Weber 
CLEVELAND BRANCH: Chris C. Allen, 
William J. Cannon, Robert L. Kraber, 
Robert M. Messner, Allen D. Russell 
DETROIT BRANCH: BR. \ 
C. H. Armstrong, | Jeiermeister, H 
Bock, H. G. Donnelly, G. H. Friedt, 
Jr., T. K. Friedt, H. J. MeGowan, J 
M. F. Lmstead 
INDIANAPOLIS BRANCH: Elmer J 
Duke, Fred O. Hough, Richard Mon- 
tieth 
JACKSON-LANSING BRANCH: KRob- 
ert M. Scott, Glen Reinhart 
LANCASTER BRANCH: Arthur J. Ar 
senault, A. M. Roberts 
LOS-ANGELES BRANCH: Jack Bros- 
sart, H. G. Carlsen, Edgar B. Delama 
ter Ralph V. Esten, Gladys Hedeen, 
Russell C. Hedeen, Sherman A. Mead 
William kK. Stokes, Harold Wells 
LOUISVILLE BRANCH: Earl P. Ben 
nett, F. P. Seidel, C. T. Stoecker 
MELBOURNE BRANCH: C. F. Corfe, 
R. B. Douglas, M. W. Hall, K. Hirst, 
r. J. Hollinrake, W. T. Perkins, B. D 
Reaburn 
MONTREAL BRANCH: EL. F. Beaupre, 
L. A. Breault, C. ¢ Charest, Chris 
Johnton Bernard Issenman 
NEWARK BRANCH: George BK. Bell- 
rose, Walter B. Kleiner, John J. Morri 
son, William G James A 


ron, George G 


Anderson, 


Schmidt 


Travers 


1 hompson, James | 
PITTSBURGH BRANCH: Donald Ber- 
man, Douglas L. Carle, John Corbit, 
Jr., Joseph Crookshank, James J. Glass, 
Robert 5 
Charles Kloman, Joseph ¢ 
SAN FRANCISCO BRANCH: Joho 1 


Gracey, Leo ¢ Hinger, 


Danner 


Hatcher, J. E. Kettman, Cal D. Ward 
SOUTHEASTERN BRANCH: William 
F. Kelly, Francis 5. Webster, Jr 
SYRACUSE BRANCH: L. LL. Fountain 
MEMBERSHIP-AT-LARGE: kurt J 
Ackermann, Richard F. Allen 
August, Werner Ruegg 


James 


Reinstatements 
BOSTON BRANCH: S. Aversa, Hubert 
Foley, A. H. Gower, J. I 
ter F. Pope, Robert L. Smith 
CLEVELAND BRANCH: A. D. Sopher 
LOS ANGELES BRANCH: James VM 
Carter 


Harney, Les 


(Continued on page 96) 
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Membership Competition 





Membership New 


BRANCH April 1, 1949* Members 


FIRST GROUP 


DETROIT! 
CLEVELAND 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
GRAND RAPIDS} 
CHICAGO 
BRIDGEPOR1 
HARTFORD 
LOS ANGELES 
NEWARK 
MILWAL KEI 
BOSTON 
PORONTO 


SECOND GROL 


MELBOL ENE 
BUFFALO 
CINCINNATI 
PROV.-ATTLEBORO 
SYDNEY? 
SYRACLSI 
BALTIMORE-W ASH 
ST. LOUIS 
WATERBLRY 
INDIANAPOLIS 
NEW HAVEN 
DAYTON 
ROCHESTER 

ST. JOSEPH VALLEY 


THIRD GROUP 


SOL THEASTERN 
LOLISVILLI 
ROCKFORD 

COLL MBLS 
SPRINGFIELD 
VMONTREAI 
LANCASTER 
JACKSON-LANSING 
SAGINAW VALLEY? 
rWIN CITY 
ADELAIDI 

SAN FRANCISCO 
POLEDO 
ALLENTOW N-READING 


OUTSIDE COMPETITION 


HAMILTON 
WESTERN ONTARIO 
AT LARGE 

IN TRANSFER 


TOTAL A.E.S. > ¥ 45 20 
Active Membership, December 1, 1949 


*Subjec t to correction 


Net Change in 
Membership 


- 9 


di 


Per Cent 
Net Change 


tWinners of membership competition in 1948-1949 





Membership Report 
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Transfers 
Fred J tryan to Chicago Branch; R 
Rominski to Detroit Branch; John 5S 
Dixon from Waterbury Branch to Hart 
ford Branch; Richard 1 
Newark Branch; Edmund J. Quinlan 
to New Haven Branch; H. C. Deichert 
to Pittsburgh Branch; Jose Luiz de 
Toledo Piza from St. Louis Branch t 
Membership-at-Lat 


Haubrich from 


Resignations 
JACKSON-LANSING BRANCH: D. D 


Rubek 


Suspensions 
INDIANAPOLIS BRANCH: Marvio 
Crawford, Pierre R. Douglas, Emory ¢ 

Guerin, James A. Hendrickson 
P Hinchman Earl Moore 
Moore, Edw. !'enp, Claude B. Smith 


KR. A. Stewart 


Death 
LOS ANGELES BRANCH: Ernest La 


moureaur 


Branch News 
(Continued from page 94) 


of a plater Other manufacturers desir- 
ing to use this service may do so by pay- 
ing for the cost of the insert 


Evi SHaker, in covering new devel- 


opments, discussed a new sand blast gun 


British 
which operates at much higher efliciency 


Another item 


disclosed by a_ recent patent, 
than the conventional gun 
that concerns platers was the development 
of a method of producing chromic acid 
from low-grade chrome ore by an elec- 
trolytic process in a diaphragm-type cell. 

The movie was of unusual interest. It 
“The Tale of 


the Powdered Pig” furnished through the 


was a sound-and-color film 
courtesy of the Reynolds Metal Company, 
which showed the method of manufac- 
turing aluminum powder and the many 
uses to which this material is now put, 
particularly in paint 

Henry Strow as technical chairman 
offered two interesting speakers on sub- 
jects which are closely interrelated in the 
plating field. Dr. J. W. Hassver, Director 


f Research of the Tyrone, Pa., laboratory 


of the Virginia Pulp and Paper Company, 
told the history, manufacture, and uses 
of activated carbon. Many materials 
have been employed in the production of 
this material, but only a relatively few, 
including sulfate liquor from paper mak 
ing, are being used at the present De- 
pending on the method of manufacture 
various properties are incorporated in the 
especially 
should 


finished product; a grade 
adapted to the 
therefore be selected 

Mr. Haroun W. Fant, Sales Manager 
of Industrial Filter and Pump Manufac- 
Chicago, UL, stressed 


particular use 


turmg Company 
the need for careful consideration, prior 
to installation, of the requirements of a 
filtering and pumping system to handle 
plating solutions. In addition to filtering, 
consideration should be given to auxiliary 
tanks for purification, methods for mak- 
ing additions of chemicals, methods for 
heating or cooling solutions, and methods 
for introducing filter aids and purification 
materials into the system Numerous 
questions brought out the best means for 
the addition of carbon to a filter system 
for most rapid purification 
S. L. Henn, Secretary 
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irectory of A. E. 8. Officers and Research Chairman 


Branch Secretaries and Research Chairmen 





A.E.S. OFFICERS 


President A. W. LOGOZZO 
Nutmeg Chrome ¢ orporation 
79 Chapel Street, Hartford 3, Conn 
First Vice-President W. J. NEILI 
Columbus Metal Products, Inc 
1341 Norton Avenue, Columbus 12, Ohix 
Second Vice-President 3 NIXON 
lernstedt Division, G. M. ¢ 
6307 W. Fort Street, Detroit 9, Mich 
Third Vice-President F. J. MacSTORKER 
25 Princeton St., Garden City, N. ¥ 
Past President 8.8. JOHNSTON 
Weirton Steel Company, Weirton, W. Va. 
Executive Secretary A. K. GRAHAM 
P. O. Box 168, Jenkintown, Pa. 


A. E. S. RESEARCH COMMITTEE 


Chairman W. M. TUCKER 
Eastman Kodak Company, Rochester 4, N. Y 


Secretary The Executive Secretary 


LOCAL BRANCHES 


ADELAIDE, AUSTRALIA meets second Wednesday of each 
month. Address G.P.O. Box 598K, Adelaide, S. A.. Australia 


ALLENTOWN-READING meets third Thursday of each 
month Secretary-Treasurer, James F. Riegel, 425 S. 18th 
Street, Allentown, Pa. Research Finance Committee Chair- 
man, G. W. Ward, 212 N. 6th Street, Allentown, Pa 


BALTIMORE-WASHINGTON meets second Tuésday of Octo- 
ber, December, February, and April in Baltimore at the 
Engineers’ Club, and of November, January, March, and May 
in Washington, D. C., at the Garden House, Dodge Hotel 
Secretary, Vernon A. Lamb, National Bureau of Standards, 
Washington 25, D. ¢ 


BOSTON meets first Thursday of each month in Hotel Statler 
Secretary, Dr. George P. Swift, 53 Galen Street, Watertown, 
72, Mass. Research Finance Committee Chairman, Eugene 
P. Carter, c/o United Carr Fastener Corporation, 81 Ames 
Street, Cambridge, Mass. 


BRIDGEPORT meets first and third Friday of each month in 
Barnum Hotel. Secretary-Treasurer, Joseph G. Sterling, 134 
Colony Street, Bridgeport 8, Conn. Research Finance Com- 
mittee Chairman, Carl Schaefer, c/o Casco Products Corpora- 
tion, 512 Hancock Avenue, Bridgeport 5, Conn 

BUFFALO meets first Friday of each month in Markeen 
Hotel. Secretary, H. A. Fudeman, 534 W. Ferry Street, Buf- 
falo 13, N. Y Research Finance Committee Chairman, B 
P. Fortim, 200 Forest Drive, Orchard Park, N. Y. 


CHICAGO meets second Friday of each month at 8 P. M. at 
Western Society of Engineers, 84 E. Randolph St. Secretary- 
Treasurer, J. M. Andrus, 3701 Ravenswood Avenue, Chicago 13, 
Ill. Research Finance Committee Chairman, Clyde Kelly, 
740 W. Englewood, Chicago 21, Ill. 


JANUARY, 1950 


CINCINNATI meets fourth Wednesday of each month at 8 
P. M. in Engineering Society Headquarters, McMillan Street 
and Woodburn Avenue. Secretary-Treasurer, H. Roper Davis, 
6005 Yosemite Drive, Cincinnati 12, Ohio 


CLEVELAND meets first Friday of each month in Cleveland 
Hotel at 8 P.M. Secretary-Treasurer, Harry Pochapsky, 
24961 Euclid Avenue, Cleveland, Ohio 


Committee Chairman, E. ¢ 


Research Finance 
Friedl, c/o du Pont Company, 
1335 Guardian Building, Cleveland 14, Ohio 


COLUMBUS meets first Friday of each month at 8 P. M. in 
Battelle Memorial Institute Auditorium Secretary-Treas- 
urer, Nathan L. Koslin, 2641 Cleveland Avenue, Columbus 
L1, Ohio 


DAYTON meets first Monday of each month in Engineers 
Club Secretary, Richard M. Clinehens, 701 W. Stewart 
Street, Dayton 8, Ohio. Research Finance Committee Chair 


man, C. W. Powell, 3112 Princeton Drive, Dayton 6, Ohio 


DETROIT meets first Friday of each month in Hotel Statler, 
Secretary-Treasurer, F. L. Clifton, 16536 Inverness, Detroit 
21, Mich Research Finance Committee Chairman, W. B 
Knight, c/o Knight Plating Company, 3143 Bellevue Avenue, 
Detroit L1, Mich 


GRAND RAPIDS meets second Friday of each month at 7:30 
P. M. in Rowe Hotel. Secretary, Mr. F. J. Darling, 3366 
College Avenue, N. E., Grand Rapids, Mich. Research Fi- 
nance Committee Chairman, John W. Putte, 308 Gladstone 
Avenue, S. E., Grand Rapids, Mich. 


HAMILTON BRANCH. Secretary, William G. Finlay, c 0. The 
M. & Y. Products Limited, Hamilton, Ontario, Canada. 


HARTFORD meets third Monday of each month in Hotel Bond 
Secretary, Mr. Stanley Platoz, 26 Erwin Place, New Britain 
Conn. Research Finance Committee Chairman, Frank W 
Smith, 46 Cottage Street, Meriden, Conn. 


INDIANAPOLIS meets first Wednesday of each month at Fox 
Steak House, 1207 Washington Street. Secretary, H. Smith 
335 Whittier Place, Indianapolis, Ind 


JACKSON-LANSING meets second Tuesday of each month 
alternating between Hayes Hotel in Jackson and Porter Hotel 
in Lansing. Secretary-Treasurer, E. F. Strefling, 1423 Kelsey 
Avenue, Lansing 10, Mich 


LANCASTER meets second Friday of each month at 8 P.M 
in Thaddeus Stevens Industrial School. Secretary-Treasurer, 
Chester W. Smith, c/o Superior Metal Company, Bethlehem, 
Pa. Research Finance Committee Chairman, Harry Hovis, 
Lincoln Highway West, Lancaster, Pa 


LOS ANGELES meets second Wednesday of each month at 
6:30 P. M. in Scully's Restaurant. Secretary, Myron H. Or- 
baugh, c/o Bone Engineering & Tool Company, 701 W. Broad- 
way, Glendale 4, Calif. 


7 





LOUISVILLE meets third Thursday of each month in Room 
119, Speed Scientific Building, University of Lousiville. Sec- 
retary-Treasurer, Stanley J. Beyer, c/o Hart Products, 915 
E. Kentucky Street, Louisville 4, Ky 
Committee Chairman, Garland Logsdon, 1519 Central Ave- 
nue, Louisville, Ky. 


Research Finance 


MELBOURNE, AUSTRALIA meets third Thursday of each 
month at 8 P. M. in Metallurgy Theatre, Melbourne Technical 
College, 124 Latrobe Street. Hon. Secretary-Treasurer, John 
J. Dale, c/o Defense Research Laboratories, Maribyanong 
Victoria, Australia 


MILWAUKEE meets first Friday of each month in Red Arrow 
Club, 774 N. Broadway Secretary-Treasurer, Harry J 
Krueger, 1333 S. 71st Street, Milwaukee 14, Wis. Research 


Finance Committee Chairman 


MONTREAL meets first Tuesday of each month in Mount 
Royal Hotel Secretary-Treasurer, George R. King, P. O. 
Box 29, Montreal 30, Canada 
tee Chairman, P. M. Coady, c’o Alloyeraft, Ltd., 27 Hillside 
Avenue, Westmount, Montreal 6, P. Q., Canada 


Research Finance Commit 


NEWARK meets first and third Friday of each month at 8 P.M 
in Hotel Robert Treet 
ner, 1130 S. Long Avenue, Hillside, N. J. Research Finance 
Committee Chairman, Edwin Bowerman, 166-41 17th Ave- 
nue, Whitestone, N.Y 


Secretary-Treasurer, George Wag- 


NEW HAVEN meets second Tuesday of each month alternating 
between Sterling Chemistry Laboratory, Yale University, and 
Hotel Taft. Secretary-Treasurer, B. J. Gaffney, 40 Filbert 
Street, Spring Glen, Hamden 14, Conn 
Committee Chairman, Henry B. Smith, c/o R. Wallace & 
Sons, Wallingford, Conn 


Research Finance 


NEW YORK meets second and fourth Fridays of each month 
in Statler Hotel. Secretary-Treasurer, Franklyn MacStoker, 
25 Princeton Street, Garden City, L. L, N. Y Research 
Finance Committee Chairman, George F. Hermann, 52 Chest- 


nut Street, Brooklyn 8, N. Y 


PHILADELPHIA meets fourth Friday of each month in Har 
rison Laboratory Building, University of Pennsylvania, 34th 
and Spruce Streets. Secretary, I. William Marcovitch, 1434 
Lardner Street, Philadelphia 24, Pa. Research Finance Com- 
mittee Chairman, Al Hirsch, 1945 W. Airdrie Street, Phila- 
delphia 0, Pa 


PITTSBURGH meets second Thursday of each month in the 
Avon Room of Sheraton Hotel. Secretary-Treasurer, E. J 
Smith, Chem. Dev. & Res. Lab., Weirton Steel Co. Weirton, 
W. Va Research Finance Committee Chairman, R. A. Woof- 
ter, 42 Hiland Ave., Emsworth, Pittsburgh 2, Pa 


PROVIDENCE-ATTLEBORO meets third Monday of each 
month in Providence-Biltmore Hotel. Secretary, Irving H 
Eastman, 79 Spofford Road, Lakewood 5, R. I. Research Fi- 
nance Committee Chairman, Pierre B. Lonsbury, 78 North 
Ave., Attleboro, Mass 


ROCHESTER meets third Monday of each month in Ukranian 
American Club. Secretary, Gordon W. MacDonald, North 
Bergen Road, R. D. No. 1, Bergen, N. Y 
Committee Chairman, Cecil Thornton, 20 Lafayette Parkway 


Rochester, N. Y 


Research Finance 


ROCKFORD meets second Monday of each month in Faust 
Hotel. Secretary, Vern T. Wissen, Spring Creek Road, Rock- 
ford, Ill. Research Finance Committee Chairman, Al Overbie, 
c/o National Lock Company. Rockford, Ill 
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SAGINAW VALLEY meets for dinner at 7:00 P. M. and meet- 
ing at 8:00 P. M. at Rollie McNivens, Frankenmuth, Mich.. 
second Wednesday of each month, September through May 
Secretary-Treasurer, R. A. Nyquist, c/o Bay Manufacturing 
Division, Morton Street, Bay City, Mich. 


ST. JOSEPH VALLEY meets first Wednesday of each month 
at 8 P. M. in Hotel Elkhart, Elkhart, Ind. 


Treasurer, Eugene Roth, 1720 Mishawaka Avenue, South 


Secretary- 


Bend 15, Ind. Research Finance Committee Chairman, Ray 
Friend, 1435 Howard Street, Niles, Mich 


ST. LOUIS meets second Wednesday of each month in York 
Hotel. Secretary-Treasurer, E. R. Hunleth, 4415 Michigan 
Avenue, St. Louis, Mo. Research Finance Committee Chair- 
man, H. Siegel, c/o Siegel-Roberts Plating Company, 4193 
Manchester, St. Louis, Mo 


SAN FRANCISCO meets second Thursday of each month 
alternating between El Jardin Restaurant, 22 California Street, 
San Francisco, and El Curtola Restaurant, 510 17th Street 
Oakland. Secretary-Treasurer, John J. Meehan, 1345 16th 
Avenue, Apt. 4, San Francisco, Calif 


SOUTHEASTERN meets second Friday of each month in 
Robert Fulton Hotel, Atlanta, Ga. Secretary, William Wey 
mouth, 173 Clay Street, S. F., Atlanta, Ga. Research Finance 
Committee Chairman, Dr. Fred W. Cox, Engineering Experi 


ment Station, Georgia School of Technology, Atlanta, Ga 


SPRINGFIELD meets fourth Monday of each month in Hotel 
Charles. Secretary, James Laing, 93 Woodbridge Street, South 
Hadley, Mass 
James Laing, c/o Van Valkenburg Company, Montgomery 
Street, Willamansett, Mass 


Research Finance Committee Chairman 


SYDNEY, AUSTRALIA. Secretary-Treasurer, T. O. Kolts 
7 King Street, Newtown, Sydney, N.S. W., Australia 


SYRACUSE meets third Monday of each month in Hotel 


Syracuse Secretary, Kenneth Parnell, c/o Brown-Lipe 


Chapin Division, General Motors Corporation, Syracuse, N. Y 


Research Finance Committee Chairman, George W. Cava- 


naugh, 129 Kenwood Avenue, Syracuse, N. Y 


FOLEDO meets first Thursday of each month at Commodore 

Perry Hotel. Secretary, Gaston Bergeman, 703 Pine Street, 
Research Finance Committee Chairman, 
William Russell, 7th Street at Dixie Highway, Perrysburg 
Ohio 


Fremont, Ohio 


TORONTO meets second Friday of each month in Royal York 
Hotel. Secretary, R. Stevens, c/o Bryden Brass Company, 
927 Dufferin Street, Toronto, Canada 
Committee Chairman, C. D. Short, 1281 Pape Avenue 


Poronto, Canada. 


Researc h Finan e 


IWIN CITY meets first Monday of each month, October 
through June, in Covered Wagon Cafe, Lodge Room, 114 5 
ith Street, Minneapolis Secretary-Treasurer, Robert L 
Suckley, 316 Builders Exchange, Minneapolis 2, Minn. Re 
search Finance Committee Chairman, Gunnar Deedon, 3650 
47th Avenue S., Minneapolis, Minn 


WATERBURY meets second Friday of each month in Elton 
Hotel. Secretary-Treasurer, Spencer L. Henn, P. O. Box 
Dr. B, Cheshire, Conn. Research Finance Committee Chair- 
man, Anthony Maz, c/o Risdon Manufacturing Company 
Waterbury, Conn 


WESTERN ONTARIO meets third Friday of each month in 
William Pitt Hotel, Chatham, Ontario. Secretary-Treasurer 
D. E. Paton, c/o Sydenham Trading Company, Ltd., Wallace 


burg, Ontario, Canada. 
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Future Meetings 





Curcaco Brancu, A. E.S. Annual Educational Ses- 
sion (2 P.M.) and Banquet (7 P.M.) in Stevens 
Hotel on Saturday, January 14. 

Puantr MAINTENANCE SHOW AND CONFERENCE in the 
Auditorium, Cleveland, Ohio, on January 16-19, 
1950. 

Granp Raprps Branca, A. E.S. 12th Annual Educa 
tional Session (2 P. M.) and Dinner-Dance (7 P. M. 
in Pantlind Hotel on Saturday, January 28. 

Dayron Branca, A, E. S. 5th Annual Educational Ses- 
sion (1:30 P.M.) and Dinner-Dance (6:15 P. M. 
in Hotel Biltmore on Friday, February 214. 

AMERICAN Soctery ror Testinc Marertats Commit- 
tee Week and Spring Meeting in Hotel William Penn, 
Pittsburgh, Pa., on February 27-March 3, 1950. 

Nationa Propucrion Expostrion of the Chicago 
Technical Societies Council in Stevens Hotel, April 
1-8, 1950, 1:00-10:00 P. M. 

Tue EvecrrocHemicat Socrery, 97th Meeting in 
Statler Hotel, Cleveland, Ohio on April 19-22. 

American Exvecrropiarers’ Socrery 37th Annual 
Convention and the 4th International Conference on 
Electrodeposition in Statler Hotel, Boston, Mass., 
on June 12-15, 1950. 
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On practically every type plating solution 


A long and varied list of cost-minded platers are producing 
finer finished plated work and savings in time and labor with 
the help of Alsop “Sealed-Dise” Filters Here's positive 

trouble-free filtration that’s proof against all dirt, dust, oil 
sludge and even invisible impurities usually present in plating 
solutions. Regardless of the size or type of installation, there's 
t Sealed-Dise” Filter to “fit your job” —write for complete 
information or contact your regular plating supplier Alsop 
Engineering Corporation, 413 Fine Street, Milldale, Conn. 


ALSOP ENGINEERING CORPORATION 


Filters, Filter Discs, Pumps, Tanks, Mixers, Agitators 


USE READER SERVICE CARD; INDICATE A 64. PLATING 
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about plating and 
polishing equipment 
and supplies. 


To insure trouble-free com- 
mutation in low-voltage gen- 
erators you should look for 
such construction features as 
fully insulated brush holders 
and rigging...copper pig-tail 
har which eliminates current 
passage thru springs and fin- 

gers, and which in turn increases brush life...copper graphite 
brushes to provide optimum commutator efficiency... moulded-in 
“equaload” shunts to distribute brush load equally, reduce re- 
sistance. Bulletin No. G-102 describes these and other features 
inherent in all H-VW-M Low Voltage Generators 


You can get more “mileage” 

out of buffs by remembering 

that buffs cost more than com- 

pounds and it’s the compound 

that should do the work. 

Therefore, be sure and select 

the right compound one < 

specifically designed for the tis 

particular cutting or color- 

ing job so that the compound does the work and not the buff. 
H-VW-M makes all types ... hand or automatic, bar or liquid 
fuily described in Bulletin No. BC-104. 


You can be assured of positive 

current control in tank rheo- 

stats by selecting tank rheostats 

with heavy, knife-type switches 

...plus a master switch which 

eliminates the necessity for op- 

erating several switches each 

time a tank is unloaded. Also 

look for generous size special 

alloy strip resistors which re- 

duce current losses due to overheating and insure long life. 
These features are all built into H-VW-M Tank Rheostats. 
Bulletin No. TRA-526 provides complete details. 


Other important facts you should know are... you can 
always get what you want from H-VW-M when you 
want it... H-VW-M products are strategically ware- 
housed for prompt service and delivery...H-VW-M 
sales-engineers and laboratory technicians are always 
available for help in your production problems. It is 
this overall service and experience that have made 
H-VW-M the central source of supply...for over 70 
years... for all the needs of the electroplating and pol- 
ishing industry 

HANSON-VAN WINKLE-MUNNING COMPANY, Matawan, N. J. 


Plants at Matowan, N. J. « Anderson, Indiana « Sales Offices: Anderson 
Chicago « Cleveland e« Dayton « Detroit « Grand Rapids « Matawan 
Milwoukee « New Hoven « New York « Philadelphia « Pittsburgh e« Rochester 
Springtield (Mass.) « Stratford (Conn.) e Utica 








Manufacturers of a complete line of electroplating and polishing equipment and supplies 
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